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Thzrs are twp methods of teaching,— the syntk€tie aacl tha 4Ww lsK»f ; 
ji the synthetic method, the pttpil is first presented with a gem§ral 
vievr of the science he is studyiB§^» and afterwards with the partieuian 
ofwliich it consists. The analytic method tsvtmm this ordef the 
pupil is first presented with tiw jtafficulan, firom which be is l«d,.by 
certain natural and easy gradations, to those vievff ^rhich art more 
general and comprehensive. 

The Scholar's Anthmettc, published in 1801, is sfntlietio. If that 
is a/a»Ae of the work, it is a tanit of the times in wideh it appeared. 
The analytic or inductive method of teschmg, as now applied t«* ale- 
m^titary instruction, is amon? the improvements ei later years ^^ 
intfodaction is ascribed to l^ssT^^i'OZzi, a dutinj^uished teacher i^*^ 
Switzerland. It has been applied to arithmetic, with groat ingenuity, 
by Mr. CoXiB^RN; in our own country, 

.The analytic is un<^uesUonably the best method of acfutring know- 
ledge; Ihe.synthetiie is the best method of recapituiatin^j or reviewing 
it. In a treatise designed for school education, bM methods are aso- 
fiil. Such is the plan of the present undertaking, which the autiior, 
occupied as he is with other objects and pursuits, would willingly havo 
forborne, but that, the demand for the pcholar's Arithmetic still con- 
tinuing, an obligation, incurred by longr-continued and extended pa- 
tronage, did not allow him to decline tlie labour of a revisal, which 
diould adapt it to the present more enlightened views of teaching tliis 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first given, 
containing a familiar explanation of its various principles ; after which 
follows a synthesis of these principles, with questions in form of a sup* 
pleinent. Nothing is taught (fxtgmatietUhj ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 
ginning with those that are very easy, and graaually advancing to 
those more difficult, till one is introduced containing larger numbers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
fitrures. In this way he is made to see at oxice their use and their ap- 
^icaiion. 

At the close of the fimdamental rules, it has been thought advisable 
to collect into one clear view the distinguishingr ^io^eT\A»% oK >\\c»Ri 
rules, and to give a number of examples mvoWms owe ot Kv«t^ ot\>a«tcw 
These excrciaes will prepare the pupil more reauVV^ to \radkftt«\asA x3b» 



« PRKTACS. 

■ppUeatioB of theM to the raeeMding ro)^; ^"^t bendof, will warn 
to interest him in the ecience, eince h^ 'vnll find hhnself able, by the 
mppUcation of & very few ptma^^^i to solve many cnrious qaestions. 

The arrangement of thm snlQects is that, which to the author ha« 
qipeared most natural* end may be seen by the Index. Fraeti&ns have 
received all that consideratimi which their importance demands. The 
principles of a rule called Practice are exhibited, but its detail of cases 
IS omitted, di unnecessanr since ihe adoption and general use of federal 
money. The Rule of three, or Proportion, is retained, and the solu- 
tion of questions involving the principles of proportion, by UnalysiSf is 
distinctqr shown. • 

The jurticles MUgation, Arithmetical and Geometrical Progression^ 
AmmiUes and PermMtationj were prepared by Mr. Iba Youmo, a mem- 
ber of Dartmouth College, from whose knowledge of the subject, and 
experience in teaching, 1 have derived important aid in other parts of 
the work. 

The linmerical paragraphs are chiefly for the purpose of reference 
these references the pupil i^ould not be allowed to neglect. His at- ' 
tention also ought to be particularly directed, by his instructor, to the 
illustration of each partioufaur principle, from which general rules are 
deduced : for this purpose, recitations by classes ought to be instituted 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstrationi 
of the extraction of the square and cube roots, are the only traits of the 
0ld work preserved in the nsur. 

DANIEL ADAMS. 

M<nU rsni0% {HL H.) /Sept. 29, 1887. 
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MVlUBRATIOIf . ' 

* 

1^ 1. A SINGLE or individual thing is called a tadt^ unity 
or one ; one and one more are called tivo ; two ani one mor^ 
are called three ; three and one more are called four ; forfr 
and one more are called fir^e ; five and one more are called 
six; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called nineh^. niqp 
and one more are called Jen, &c. «** 

These terms, which are expressions for quantities, aw 
called numbers. There are two methods of expressing 
numhers shorter than writing them out in wor(k ; one called 
the Roman method by letters,* and the other- the Arabic 
method by figures. The latter is that in general use.- 

In the Arabic method, the nine first numbers have each 

an appropriate character to represent them. Thus, ^ - 

■ ■'»■' ' ' '■ '■ ■■— ^^■— ^« 

* .In the Roman method by letters, I represents cne ; Vfjive ; X, ten ; L,,/E^y ; 
C, one hundred ; T>,Jive hundred ; and M, one thousand. 

As oAen as any letter is repeated, so many times its value is repeated, unless it 
oe a letter representing a less number placed before one representing Berreater 
then tSie less number is taken from the greater ; thus, IV represents /our, tX, nim 
&LC., as will be seen in the following 

TABLE. 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

£ig:ht 

Nine 

Ten 

Twenty 

Thirty 
Forty 
Fifty 
Sixty 
iSeventy 
Eighty 



I. 


Ninety « 


II. 


One Hundred 


III. 


Two hundred 


mi. or IV. 


Three hundred 


V. 


Four hundred 


VI. 


Five hundred 


VII. 


Six hundred . 


VIII. 


Seven himdred. 


vim, or IX. 


Eight hundred 


X. 


Nine hundred 


XX. 


One thousand 


XXX. 


Five thousana 


•XXXk. or XL. 


Ten thousand 


L. 


Fifty thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX.orXC. 

C. 

CC. 

CCC. 

CCCC. 

D. or 10.* 

DC. 

DCC. 

DCCC. 

DCCCC. 

M. or Cp.f 

IOO.orV.1: 

CCIOO.orX. 
lOOO. 

CCCIOOD.orC. 

M. 
MM. 



* To is lued instead of O to reprdsent five hundr«^d, and for Qvery additional O an- 
nexed at the right hand, the nomber is increased tgn, times. 

t CIO ia uaed to represent one thousand, ai>^ fbr every C and tral«l«^<^^«Gk^\^^GAt 
jBomber is increased ten times. 

X A lifl« oi^r My nmbfu infertvi'j it, vUu« <Me Uunacwi Umo 
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1 

a 

3 
4. 

5. 
6. 
7. 

8. 
9. 



A wit/, mihfy or cm«, is represented by this character. 
Two . .... . . . . 

l hrtt . ... • , , , ,-, 

Foux . . 

Fvoe . ' 

*Six , ........ 

Eighi ■'. . 

Nme 

7(en has no appropriate character to represent it ; but is 
considered as formings unit of a second or higher 
oj^er, consisting of tens, represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in thi^case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothin 
One ten and one unit are called 
One ten and two. units are called 
One ten and three, units are called 
One ten apd four units are called 
One ten and five units are called 
One ten and six units are called 
One ten and seven units are called 
One ten and eight units are called 
Une ten and nine units are called 
Two tens are called 
Three tens are called 
Four tens are called 
Five tens are called 
Six tens are called 
Seven tens are called 
Eight tens are called 
Nine tens are called 

Ten tens are called a hundredy which forms a unit of a 
still higher order, consisting of /iMnrfrccfo, represented 
by the same character (1) as a unit of each of the 
foregoing ordeis, but is written one place farther 
toward the left hand, that is, on the left hand side 
of tens ; thus, .... One hundred 100 

Onif hundred f one ?jif and one unit, are called 

One kundfed and eleoen. \W 



5; thus, Ten 


10 


Eleven 


U 


Ttvelve 


12 


Thirteen 


13 


. ' Fourteen 


14 


Fifteen 


15 


Sixteen 


16 


Seventeen 


17 


Eighteen 


18. 


Nineteen 


19. 


Twenty 


20. 


Thirty 


30. 


Forty 


40. 


. . Fiftif 


50;-*' 


Sixty 


60. 


Seventy 


70. 


Eighty 


80. 


Ninety 


90. 



X- 



V By $. NUMBRATIOir. 

IT ft. There are three hundred sixty-fire days in a year. 
in this number are contained all thc^orders now described, 
fiz. units, tens, and hundreds. Let it be recollected, umU 
occupy the first place on the right hand ; tens^ the nc&nd 
olace from tiie right hand ; hnndredsy the third place. This 
number may how be decomposed^ that is, separated into partSy 
exhibiting each order by itself, as follows: — ^The highest 
order, 6r hundreds, are tkree^ represented by Ijbis character, 
3 ; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower *order, or tetiSy 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or tmito, are five, represented by a single 
character, thus, 6, (five.) 

We may now combine all these parts togetliter, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and %y^ units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3. Hence it appears, that figures have a different value 
according to the place they occupy y counting from the right hand 
towards the left. 
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Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
line first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tens^ or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signir 
fies neither 3 wnite, nor 3 tensy but 3 hundreds, which is ten 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place towards 
the left increases the value of a figure ten times. 

w 

9?en hundred make a thousand, or a unit of the fourth 

"jer. Then follow tens and hundreds of tho^3k«a.\3A%^*\a. ^^. 

«|mae manner as tens and hundreds of \m\ta, Tq ^Q>as»sAas 




• NUMERATION. IT $• 

**^ .... 

w 

succeed miCton^,^ biUioM; &c., to each of which, as to units 
and to thousands, are appropriated three places,* as exhi- 
bited in the following examples : 

§ . -3 

to 



« = a s 

Q ^ A « 



S O M fi w • 

« 3 i^ S3 o ."5 

P, ^ a 3' p£3 Iff 

»0* H tt S H h^ 






09 09 00 00 QO 

^3 ^3 ^O 13 '^O 

^ ^ <}> ^ 4^ 

(-1 (^ »H 1h Ch 



I Ul (L4 ^ _^ tH 

jS'5cBi3'S»iS'5«fiiS'ga>iS'5oQ» 

p KHD KHD KH.P WHP ttfHD 
ExAAiPLE 1st 3 174592 837463512 

Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2, 
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»=^^^ *=^^3 ^S.-2 g,«^ Q,R:g ^§,.5 
;O00ri0oH Ti<OpQ COoS <N0H iF-iOM 

To facilitate the reading of large numhers, it is frequently 
practised to point them off into periods of three figures eachy 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting 6f many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512^(five hun%ed and twelve.) 

Afler the same manner are read the numbers contained in 
the following 

* This is according to the French method of counting. The English, after 
hundreds of millions, mstead of proceeding- to billions, reckon thousands, tens and 
biinrfreds of thousands of miJHonS; appropriating six places, Instead of three, to 
otiWoas, billions, See 
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• Those words at the head of the 

S3 table are applicable to any sum or 

2 g , number, and inust be committed per- 

"?5^ J "% fectly to memory, so as to be readily 

^ S ^ 1 applied ou any occasion. 



'^ — o 2, • 

- « ^ ^ « ai »- 
^ » .21 



2 '/:.2"3 -ji 3"^ ^W 

•" ^ m "^ 3 O 3 2 •>« 

X r- a 33 £-1 H ffi e-" P Of these characters, 1, 2, 3, 4, 5, 

.... 7 6, 7, 8, 9, 0, the «i»e/rs/ aic some- 

. .86 times called significant figures, or 

..432 digits, in distinction from the /<wf, 

. 7 '5 4 which, of itself, is of no value, yet, 

8 6 2 placed at the right hand of anotUer 

9 3 7 1 ngure, it increases the value of 

5 8 6 that figure in the same tenfold pro- 

3 2 7 portion us if it had been followed by 

06105409 any one of the significant figures. 



I 



Note. Should tlie pupil find any diihculty in reading the 
following numbers, let him first transcribe them, and point 
them off into pieriods. 

5768 62831209 . 286297314013 

34120 175264013 5203846761204 

701602 3456720834 13478120673019 

65392S5 25037026531 341246801734526 

The expressing of numbers, (as now shown,) by figures, 
is called Notation, The reading of any number set down in 
figures, is called NwaercUion, 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one tboueaiMl and two han- 
dredO 
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4. Eighteen hundred. 

6. Twenty-seven Cundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. ' ^ ^ 

8. One hundred thousand. '^^^'-^ 

9. Two millions, eighty thousands, and seven hiuidf^s. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions,^ eighteen thousand, one hundred 
and seventeen. 

T4. One hundred thirty-two billions, two hunili'ed millions, 
and nine. 

15; Five trillions, sixty billions, tweji^ millions, and ten 
thousand. 

16. Seven hundred trillions, eijrbqr-six billions, and seven 
millions. 



Al>I>ZTZOW 

OF SIMPLE NUMBERS. 

IT 4. 1.* James had 6 peaches, his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. ^ohn bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both } 

3. Peter bought a waggon for. 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it } 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had T left ; how many walnuts had he at first ? 

6. A man bought a chaise for 54 dollars ; he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows ? 

7. Samuel bought an orange fair 8 cents, a book for 17 
cents, a knife for ^0 cents, and some walnuts for 4 cents • 
hqHr mBuy cents did he spend .^ 
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8. J^' man had 3 calves worth 2 dollars each, 4 calves 
worft 3 dollars each, and 7 calves worth 6 dollars each 
l^w many calves bad he ? 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and butter for 5 dollars ; how 
mjiny dollars must he receive ? 

The putting together two or more numbers, (as in the 
foregoing examples,) so as to make one whole mmhery is 
called Addition^ and the whole number is called the auMy or 
amovii, 

10. One man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, S, 7, 2, 8, and 9 dollars ? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writin|^, and 12 study geography ; what 
U the whole number of scholars ? 

Signs. A cross, -|-, c Je line horizontal and the other per- 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read plus^ which is a Latin word signifying 
nuyre. 

Two parallel, horizontal lines, =:, are the sign of equality. 
It signifies that the number before it is equal to the number 
after it. Thus, 5 -]- 3 =: 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to commit tlie 
following 
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2 + 

2 + 1 
2 + 2 
2 + 3 
2 + 4 
2 + 5 
2 + 6 
2 + 7 

a + 8 

2 + 9 



2 
3 

4 
5 
6 
7 
8 
9 
10 
11 



B 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 




1 
2 
3 

4 
5 
6 

7 
8 
9 



3 

4 

6 

6 

7 

8 

9 

10 

11 

12 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 




1 
2 
3 
4 
5 
6 
7 
8 
9 



4 

5 

6 

7 

8 

9 

10 

11 

12 

13 



5- 


LO 5 


5- 


1-1— 6 


5- 


-2= 7 


5- 


1-3— 8 


6- 


1-4— 9 


5- 


-5=10 


5- 


-6 = 11 


5- 


-7=12 


5- 


[-8—13 


6- 


-9 = 14 
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ADDITION TABLE— CONTINUED. 



IT 4,A 



6 + 

6 + 1 
6 + 2 
6 + 3 
6 + 4 

6 + 6 
6+6 

6 + 7- 
6+8 
6 + 9 



6 


"^H 


hO= 7 


8H 


-0= 8 


94 


7 


^'^A 


hr= » 


8H 


^1= 9 


9-f 


8 


7H 


[-2= 9 


8-) 


(-2 = 10 


9-f 


9 


7H 


^3=10 


8-j 


(-3 = 11 


94 


10 


'^'\ 


1-4 = 11 


8-1 


[-4 = 12 


9-1 


11 


7H 


-6 = 12 


8H 


H5=^3 


9- 


12 


7- 


-6 = 13 


8J 


-7*= 15 


9- 


13 


7- 


1-7=14 


8-J 


9H 


14 


7-J 


[-8=16 1 8- 


1-8 = 16 


9H 


15 


7- 


-9 = 16 


|8- 


(-9 = 17 


9H 



0: 

1: 

2: 

3: 

4 

5 

6 

7 

8 

9 



9 

10 

■-p 

11 
12 
13 
14 
15 
16 
17 
18 



5 
8 
4 
6 
2 
7 
3 
9 
1 
1 
8 
6 



9 = how many? 
7 = how*many ? 



+ 7 = how many ? 
+ 3 + 2 =: how many ? 
+ 4 + 5 = how many ? 
--0 + 4 + 6 = how many ? 

1 + + 8 =: how many ? 
+ 9 + 5 = how many ? 

2 + 6 + 4 + 6= how many ? 
3-1-6 + 7 + 8 = how many ? 

3 + 4 + 5 + 6 = how many ? 
0-f-2 + 4-f-5z= how many ? 



2 
3 
2 



+ 2 



9 + + 2 + 4 + 5z= how many ? 
5 + + 8 + 3=: how man};? 



t«i 



IT (S. When the nnmhers to he added are smaHyfiie addi- 
tion is readily performed in the mind; hut it will frequently 
be more convenient, and even necessary, to Write the num- 
bers down before adding them. 

3. Harry had 43 cents, his father gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 miits. To unite these 
two numbers together into one, write tlysm down one 
under the other, placing the units of one number directly 
under units of the other, and the tens of one number directly 
under tens of the other, thus : 

43 cents. Having written the numbers in this man* 

25 centd. ntif draw a line underneath. 
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*43 cenis, • ^® ^^^ begin at-the right hand, and add 

25 cents, ^^ ^ \inits of the lower number to the 3 

—^ * units of the upper number, making 8 units, 

8 which we set down in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the Iowqt number to the 

25 cents. 4 te^ of the upper number, making 6 tens, 

^ "TT ^ or 60, which we set down in ten's place, 

Ans. 68 cents, and the work is done. 

It now appears that Harry's whole number of cei^ts is 6 
tens and 8 units, or 68 cents ; that is, 43 -f> 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 doiku*s ; what was the whole 
amount ? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 
Chaise J 210 dollars. Add as before. The units will 

Horsey 70 dollars. be 9, the tens 8, and the hundreds 

Smldle^ 9 dollars. 2 ; that is, 210 -f 70 + 9 = 289. 

Answer^ 269 dollars. 

After the same manner are performed the following ex- 
amplfea-r^ * -^a^^ '^ 
. : 15. 'A*man had 15 sheep in one pasture, 20 in another 
-pasture, and 143 in another ; how many sheep had he in 
v4he tlicee pastures ? 15 -|- 20 -j- 143 =z how many ? 
' 16. A man has three farms, one containing 500 acres, 
_, another 213 acres, and another 76 acres; how many acres 
^., in the three farnas ? 500 + 213 -|- 76 z= how many .^ 
- 17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars ; what did I sell the farm for ? 
2316 + 550 = how many ? ^ ' 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
9inffle figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it. 

18. There are three bags of money. The first co^taiw^ 
876 dollars, the second, 653 dollars, l\\e \h\\^^ b'L^ \^^\^ 
lyhat IS the amount contained in a\\ iVv^ \>^^s "^ 
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OPERATION. Writing down the numbers as 

^vrst bogy ' 876 > Oready directed, we begin with the 

^andbag, 663 ^ght hand, or unit column, and 

Ihtrd bag, ^ ^^ ^e amount to be 13, that is, 

AnunaUy 2063 ^ ^"^^s and 1 ten.- Setting down 

the 3 units, or right hand figure, 
in unit's place, diftctly under the colui^, we reserve the- 
1 ten, or. lefl hand figure, to be adcM with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 6 are 8, and 7 are 16, which is 6 units of its 
oitn or4|r, and I unit of the next higher order, that is, 6 tens 
and 1 hmidred. Setting down Ihe 6 tens, or right hand figure, 
directly under the column of tens, we reserve the /e^ hand 
figure, or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 6 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure,, directly under the column^ 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we fijid the whole, 
amount of money contained in the three bs^s to be 206^ 
dollars, — the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alikei 
the work is supposed to be right. * 

From the examples and illustrations now i^'ssefi^w^'de* 
rive the following 



/ ' 



I. Write the numbers to be added, one under another, 
placing units under units, fens under tens, &c., and draw a 
line underneath. 

II. Begin at the right, hand or unit column, and add to 
ge^er all the figures contained in that column : if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write do^vn the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens^ are so mdhy units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
^4?/ doTvn the whole amount at the last column. 



N 
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EXAMPLES FOB PRACTICE. 

19* A man bought four loads of hay ; one load weighed 
1 Sl 7 pounds, unotber weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds ; what was the amount 
of hay purchased ? 

20. A person ows A 100 dollars, B 21^0 dollars, C 785 
dollars, D 92 dollar^ what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was thefl^hole 
amount? Ans. 4210. 

22. St. Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
1S;000 pounds ; what is the amount of these sums ? 

Ans, 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New |lng1and States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States ? Ans. 1,389,854. 

24. From t^ creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kingfs from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Csesar, 102 years ; to the 
Christian era, 44 years; required the time from the Crea- 
tion to the Christian era. Ans, 4004 years. 



25. 

2863705421061 

3107429315638 

6253034792 

- 24713 5 

86 73 



26. 

4367583021463 
1752349713620 
6081275306217 
5652174630128 
8 703263472013 



B 
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27. > 

5364207631023 
28 123456 72948 
6 05 704 2 087094 
3162835906718 
76 04286 5ar7892 



28. 

90237546 82135 
2834 96 7326 798 
930634216 7321 
236 54 7802436 9 
805060 7080900 



29.^hat is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the first there are 140 
trees that hear apples, and 64 trees that hear peaches ; in 
the second, 234 trees hear apples, and 73 hear cherries ; in 
the third, 47 trees hear plums, 36 hear pears, and 25 hear 
cherries ; how many trees in all the orchards ? 



strppxiSiiKEirT 

TO NUMERATION AND ADDITION. 



QUESTIONS. 

1. What is a single or individual thing called? 2. Wha^ 
is notation ? 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. What is a fundamental law in 
notation ? 7. What is addition ? 8. What is the rule 
for addition ? 9. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732 j 
he was 67 years old when he died ; in what year of our 
Ijord did he die ? 

2. The invasion of Greece by Xerxes took place 481 year* 
before Christ ; how long ago is that this current year 1827? 

3. There are two numbers, the less number is 8671, the 
difference between the numbers is 597 ; what is the greater 
number ? 
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4. A man borrowed a sum of jnoney, and paid in part 
684 dollars ; the sum left unpaid was 876 dollars ; what was 
the sum borrowed ? 

5. There are four numbers, the first 317, the second 812, 
the third 1350, and the fourth as much as the other three ; 
what is the sum of them all ? 

6« A gentleman, left his daughter 16 thousand, 16 hui^ 

dred and 16 dollars ; he left his son 1800 more than his 

daughter ; what was his son's portion, and what was the 

• amount of the whole estate ? j V^Son's portion, 19,416. 

'^^' ^ Whole estate,*7,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate? Ans. 2054a 

8. A man bought four hogs, each weighing 375 pounds ,' 
bow much did they all weigh ? Ans, 1500. 

9. The fore quarters of an ox weigh one hundred and 
jight pounds each, the "hind quarters weigh one hundred 
md twenty-four pounds each, the hide seventy-six pounds 
ind the tallow sixty pounds ; what is the whole weight o. 
the ox ? Ans, 600. 

10. A man, being asked his age, said he wa^ thirty-four 
rears old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of tiie father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTZOW 

OF SIMPLE NUMBERS. 

116. 1. Charles, having 18 cents, bought a book, for which 
hz gave 6 cents ; how many cents had he left ? 
. 2. John had 12 apples ; he gave 6 of them to his brother; 
J^a^w many had he left ? 

3. Peter played at marbles ; he had 23 when he be^ian^ 
but when he had done he had only 12 \ \iON9 mvc^i ^^V^ 
lose/ 
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4. A man bougbt a cov for 17 dollars, and sold ber again 
for 22 dollars ; bow many dollars did be gain ? 

5. Charles is 9 years old, and Andrew is 13 ; wbat is the 
difference in tbeir ages ? 

6. A man borrowed 50 dollars, and paid all but 18 ; bow 
many dollars did be pay? tbat is, take 16 from 50, and 
bow many would tbere be left? 

7. Jobu bougbt a book and slate for 33 cents ; be gave 8 
cents for tbe book ; wbat did tbe slate cost bim ? 

8. Peter bougbf a Waggon for 36 cents, and sold it for 45 
cents ; *ow many cents did be gain by tbe bargain ? 

9. Peter sold a waggon for 46 cents, wbicb was 9 cents 
more than be gave for it ; bow many cents did be give for 
tbe waggon ? 

10. A boy, being asked bow old be was, said tbat be was 
25 years younger tban bis fatber, wbose age was 33 years ; 
bow old was the boy ? 

The talung of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the minuendj the less number the subtra" 
hend^ and what is left after subtraction is called the differ ' 
enccj or remainder, 

11. If the minuend be 8, and the subtrahend 3, what is 
the diflerence or remainder ? Ans. 5, 

12. If the subtrahend be 4, and the minuend 16, what is 
tlie remainder ? 

13. vSarauel bought a book for 20 cents; he paid down 12 
cents ; how many cents more must he pay ? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read mimis, which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 := 5, is read 8 mi- 
nus or less 3 is eq\ial to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following 



IT 6« ?• SUBTRACTION OF SIMP!.!] NUMBERS. 



SI 



SUBTRACTION ^iTABLE. 



2 
3 

4 
5 
6 
7 
8 
9 
10 



2 
2 
2 
2 
2 

2 
2 
2 




1 
2 
3 

4 
5 
6 

7 
8 



3- 

4- 
6- 

7 

8 

9 

12 

13 



3 
3 
3 




1 
2 




7 
7 
7 
7 




1 
2 
3 



8 
8 
8 




1 
2 



9 
9 



^0 
1 



3 
5 
4 
3 

4 



; how many ? 
; how many ? 
: how many ? 

how many ? 

how many ? 



18 
28 
22 
33 
41 



7 = 
7 = 
13 
5 = 
15 



: how many ? 
: how many ? 
= how many ? 
how many ? 
= how many? 



It y. When the numbers are smallj as in the foregoing 
examples, the taking of a less number from a greater is rea- 
dily done in the mind ; but when the numbers are large^ 
the operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the operation. 

14. A farmer, haying a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to 
be taken from 3 tens, and 1 hundred to be taken from i 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 

From 237 the minuend^ 
Take \\A the subtrahend^ 

123 the remainder. 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed- 
ing to the next column, we say, 1 (ten^ ftoia ^^ (^\a\v&^ ^sA 
there remain 2^ (tenSj) which we set down Vii teiOs ^"Wi^. 

# 
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Proceeding to the next column, we say, 1 (hundred) from 2, 
^hundreds,) and there remairis 1, (hundred,) which we set 
down in kufuired^M place, and the work is done. It now ap- 
pears, that the number of sheep left Vas 123 ; that is, 
237—114=123. 

After the same manner are performed the following ex- 
amples : 

15. There are two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the va|g^ 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500' dollars ; what will remain after 
paying his debts? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. A difficulty presents itself here ; for" we 

7 cents, cannot take 7 from 5 ; but we can take 7 

— * from 15, and there vnll remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more than the 
cow ? 

OPERATION. The same difficulty meets us here as in 

Horse J 85 the last example; we cannot toke 7 from 
C&Wy 27 5 ; but in the last example the larger num- 

— _ her consisted of 1 ten and 5 units, which 
Difference^ 58 - together make 15^ we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken frbm the 8 tens, which 
would leave 7 lens, and this 1 ten \^ can suppose joined to 
the 5 units, making 15. We can now talie 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remains, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 less^ calling it 7, we may make the lower 
£gure one fnorej c&Uing it 3, and the result will be the same , 
ybr 3 from 8 leaves 5, the same as 2 from T, 
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19. A man borrowed 713 dollars, and paid 471 dollan; 
^low many dollars did he then owe? 713 — 471= how 

Taany ? ^ Ans. 242 dollars. 

20. 1612 — 465 = how many ? Ana, 1 147. 
21.43751 — 6782= how many? Ans. Z6969. 

IT 8. The pupiWill readily perceive, that subtraction is 
the reverse of addition. 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 = how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 + 22 z= how many ? Ans. 40. 

9!24. A m&n bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 
75 — 16 = how many ? Reversed, 69 -f- 16 = how many ? 

25. 114 — 103 = how many? Reversed, 11 -f 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed,.67 -|- 76 = how 
many ? 

Hence, subtraction may be proved by addition^ as in the 
foregoing examples, and addition by subtraction. 

To prove suhtr action^ we may add the remainder to the 
subtranendy and, if the work is right, the amount will be equal 
to the minuend. 

To prove addition^ we may subtract^ successively, from 
the amount, the several numbers which were added to pro- 
duce it, and, if the work is right, there will be no re- 
mainder. Thus 7 + 8 + 6 = 21 ; proof, 21 — 6 =: 15, and 
15 — 8 = 7, and 7 — 7 = 0. 

From the remarks and illustrations now jgven, we deduce 

the following 

» 

RULE. 

I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. and draw a 
Hne under them. 

II. Beginning with units, take successively each figure in 
the lower number from the figure ov&r it, and write the re- 
mainder directly below. 

III. When the figure in the lower number exceeds the 
figure over it, suppose 10 to be added to the upper figure; 
but iii this case we must add 1 to the lower figure in the 
next column, before subtracting. This ia c^i\ftA bwTomu^^SJ^ 
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EXAMPIiBS FOR PRACTICE. 



^0^ 



27. If a farm and the buildings on it be valued at lOOOO, 
and the buildings alone be valued at 4567 dollars, what is 
the value of the land ? 

28. The population of New Eng]|J(l, at the census in 
1800, was 1,232,454*; in 1820 it wai^[4^9,854 ; what was 
the increase in 20 years ? \ ^ 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945 ? 

31. A man bought an estate for 13,682 dollars, and sola it 
again for 15,293 dollars; did he gain or lose by it? and how 
much? 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,362. 



TO SUBTRACTION. 

<iU£STIONS. 

1. What is suhtractUml 2. What is the greater number 

called ? 3. the less number ? 4. What is the result 

or answer- called ? 6. What is the sign of subtraction ? 
6. What is the rvlel 7. What is understood by borrowing 
ten ? 8. Of ^^at is subtraction the reverse ? 9. How is 
subtraction proved ? 10. How is addition proved by sub* 
traction ? 

CXBRCISES. 

1. How long from the discovery of America by Colum- 
bus, in 1492, to the comn&ncement of the Revolutionary 
war in 1775, which gained*our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
iow old was he in 1827 ? — 

3. Supposing a man to have been 80 years o]4 in the year 
1826, in what year was he bom ? 

4. There are two numbers, whose difference is 8764 ; the 
greater number is 15687 ; I demand the less ? 
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^6. What number is that whiclv taken from 3794, leaves . 
865? 

6. What number is that to which if you add 789, it will 
become 6350 ? 

7. In New YoS^j the census^ 1820, there were 
123,706 inhabitants;^ Boston, 43,9ll^, how many more 
inhabitants were tiien in New York than in Boston? ^^ 

8. A man, possessing an estate of twelve thousand dollars^ 
g^ two thousand five hundred dollars to each of his two 
daugb^rs, and the remainder to his son ; what was his son's 
sWe? ^x^^ 

». From n^venteen million take fifty-six thousand, and 
what will rema^) ? 

10. W^hat num^r, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for fne hundred and eighty-se^jft dol- 
lars ; how much more did he give for the chaise* TOan for 
the horse ? •;• 

12. A man borrows 7 ten ddllar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills^f how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel th€ debt ? 

Ans. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their diiference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 4?f the less is 16 ; what 
is the gre;p,ter ? 

16. A tree, 68 feet high, was broken off by the \Yind ; the 
top part, which fell, was 49 feet long ; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market; he soH his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 

^.iiir 29 dollars ; he received, in pay, salt to the value of 17 
di^lars, 10 dollars worth of sugar, 5 dollars worth of mo- 
.Insses, and the rest in money; how much money did he 
receive? i4«s. ^(^ ^<cKi»ssi* 

19. A boy bought a sled for 2B eei^) ^iSi^iL ^s?^^ W ^^:fi^& 

C 



f 



26 MULTIPCICATIOJV OF SIMPLE NUMBCRS. IT 8, 9. 

to have it repaired ; he,^»Id it for 40 cents ; did he gain or 
lose by the bargain ? and how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at tj^ same time, h(WTar will they be apart 

#at the close of th^first day ? Jf the second ? of 
he third ? .of the fourth ? 
21. -One man starts from Boston Monday morning, ai^ 
travels at the rate of 40 miles a day; another starts fron^Se 
same place Tuesday morning, and follows on at the^te oi 
70 miles a day ; how far are they apart Tuesday «i%bt ? 

ins. 10 miles. 

22. A man, owing 379 dollars, paid at p^ie time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars.; how much did he then 
owe ? Am, 82 dollars. 

23. A man has property to tfa^ amcnint of 34764 dollars, 
but thererare demands against him to the amount of 14297 
dollars ; hQw many dollars will he left after the payment of 
his debts ? 

24. Four men bought a Xoi of land for 482 dollars; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third man 20 dollars less than the 
second ; how much dfd the second, the third, and the fourth 
man pay ? ^ The second paid 80. 

Am. \ The third paid 60. 
i The fojirth paid 68. 

25. A man, haviijg 10,000 dollars, gave a\fey 9 dollars ; 
how many had he Idt ? Ans, 9991. 



MUZiTZPSXCATZOIff 

OF SIMPLE NUMBERS. 

IT 9. 1. If one orange costs 5 cents, how many ci^ntS-. 
must I give for 2 oranges ? "■ how many cents for 3 
oranges ? for 4 oranges ? 

2* One bushel of apples costs 20 cents ; how many cents 
must 1 give for 2 bushels ? -— — for 3 bushels ? 
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3. One gallon contains 4 quarts; how many quarts in 2 
^ gallons ? in 3 gallons ? iti 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 fa^ms worth 324 dollars each ; how many 
dollars are they all woplh > 

6. In one dollar there are one hundred cents ^ how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

,9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days ? in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called MulH- 
plication^ in which the number to be repeated is called the 
mtdtiplicandy and the number which shows how many times 
. the multiplicand is to be repeated is called the muUiplier^ 
The multiplicand and multiplier, when spoken of collectively^ 
are called the /actors, (producers,) and the answer is called 
the product. 

" 11. There is an orchard in which there are 5 rows of trees, , 

and 27 trees in each row ; how many trees in the ol^ihard ? 

In this example, it is 

In the first row^ 27 trees. evident that the whole 

....... second .... 27 number of trees will be 

third .... 27 equal to the ^amount of 

fourth .... 27 fiee 27's added together. 

....... fifth .... 27 In adding, we find 

, ,, , , , I'TXZ that 7 taken five times 

tn the whoU orchard, 1 35 trees. ^^ounts to 35. We write 

# ^"N^s down the five units, and 

Reserve the 3 tens; the amount of 2 taken fivQ times is 10, 

[hich we reserved, makes 13, which, writte 
the whole number of trees 1 

If we have learned inai / taken 5 timcs^m^M. ^ 
2 that 2 taken 5 times amounts to 10, ^t is pl^^^- 
%tethe number 27 but once, and Wxen., %eXXxt^%Ja«^ • 
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plier under it, we may say, 5 times 7 are 35, writing dfwn 
the 5, and reserving the C (tens) as in addition. Again, 5 

times 2 (tens) are 
Mvltiplicandy 27 trees in each row. 
Multiplier J 5 rows. 



Productj }37 trees^ Ans. 



10, (tens,) and 3, 
(tens,) which we 
. reserved, make 13, 
(tens,) as before. 



^ sife i^ iife 

^ w ^F ^ 

# 4i # ^ 

nF 'IF 'IP IF 

^b \^ -tifa -^ 

'^F ^P ^^ ^f 



IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 

A slight inspection of the figure will 
show, that the number of spots may be 
found either by taking 4 three timesy (3 
times 4 are 12,) or by taking 3/o«r times y 
(4 times 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suiti^ our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
Units under units, tens under tens, &c. ' Thus, 

Multiplicand^ 4 spots. Note. 4 and 3 are the factors^ 

Multiplier y 3 rows. which produce the product 12. 

Prodtu^tj 12 Ans. 

• \ 

Hence, — Multiplication is a short way of performing many 
additions; in other words, — // is the method of repeating any 
number any given number of thnes. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to memory. 



i^ 
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MFULTIPLICATION TABLE. 



2 times 




7X 7 = 


49 


lOX 4 = 


40 


'7X 8 = 


56 


10 X 6 = 


60 


TX 9 = 


63 


lOX 6- 


60 


7X10- 


70 


10 X 7 = 


70 


7X11- 


77 


10 X 8- 


80 


7X 12 — 


84 


10 X 9- 


90 


8X = 
8X 1 — 
8X 2 = 




8 

16 

24 


lOX 10 — 

lOX 11- 

10 X 12 — 


100 
110 
120 


8X 3 


11 X 0- 





8X 4 


32 


11 X 1 = 


11 


8X 3^= 


40 


llX 2 — 


22 


8X 6-- 


48 


11 X 3 


33 


8X •7 — 


66 


11 X 4 


44 


SX 8- 


64 


11 X 5 — 


55 


SX 9 


72 


11 X 6_ 


6G 


8X 10- 


80 


11 X 7- 


77 


8X 11 = 


88 


11 X 8 


88 


8X 12 — 


96 


11X9 
11 X 10 


09 


9x0 — 





110 


9X 1 = 


9 


11X11 = 


l^Jl 


9x 2 


18 
27 


11 X 12 


13 > 


9x 3 


12 X 


. 9 


9X 4 


36 


12X 1 


12 


9X5 


45 


12 X 2 — 


2-i 


9X 6 


54 


12X 3- 


• :k; 


9X 7 — 


63 


12 X 4-- 


48 


9X 8- 


72 


12 X 5 — 


60 


9X 9 = 


61 


12 X G — 


72 


9X 10 = 


90 


12 X 7 — 


Si 


9X 11 — 


99 


12 X 8 — 


96 


9X12 — 


103 


12 X 9 = 
12 X 10 = 


108 


10X0 — 





120 


10 X 1 — 


10 


12X 11 = 


132 


10 X 2 


20 1 


12 X 12 - 


144 



301 



.y 
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9X2: 
4X6 

8X9 

3X'7 
6X6: 



how 
how 
how 
how 
how 



many? 
many? 
many? 
many ? 
many? 



4X3X2 = 24. 
3x 2 X 6 = howmany? 
7x1X2 = how many ? 
8X3X2 = how many ? 
3X2 X 4X 6 = howmany? 



13. What will 84 barrels of flour cost af 7 dollars a bar- 
rel ? Ans, 588 dollars. 

14. A merchant bought 273 hats at 8 dollars ^ach; what 
did they cost ? Ans, 2184 dollars. 

15. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been commi{- 
ted to memory from the multiplication table, 
it is just as easy to multiply by 12 as by a 
single figure. Thus, 12 times 3 are 36, &c 

16. What wDl 476 barrels offish cost at 11 dollars a bar 
rel ? Ans, 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, flierefore, 
when the multiplier exceeds 12, we multiply by each figure 



12 
Ana, 3036 



in the multiplier separately. Thus : 
OPERATION. 

246 dollars^ the price of 1 a^re, 
33 nurkher of acres. 

738 doUarSy the price of 3 acres. 
738 dollars^ the price of 30 a^res. 



Ans, &11S dollars, the price q/'33 a^r^. 



\ 

The rfullipli- 
er consists of 3 
tens and 3 units. 
First, multiply- 
ing by the 3 
units gives us 
738 dollars, the 
price of 3 ^cres. 



We then multiply by the 3 tens, writing the fir|t figure of 
the product (8) in ten*s place, that is, directly un^ the figure 
by which we multiply. It now appears, that the 

the 3 tens consists of the same figures as the 

three units ; but ther e is t his d iffer^ace j UT ^ ^rq^t Dy i^^c 

product by the a^enTar^lttpii^'^P**^ ^^^^^ ^ the 

ward the left hand, by whiV^™^^'^° ^^^ P^^^^ further to- 

J^ which is as It should Q^^^^ ^'^'"^ *^ increased ten- , 

\ 



f^" 



>» e* 
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isi. evidently ten times as much as the price of 3 acres, that 
is,* 7380 dollars ; and it is plain, that these two producti, 
added together, give the price of 33 acres. 

Tl^se examples will be sufficient to establish the fol- 
owin^g 

RULE. 

I. Write down the multiplicand, under which write the 
nultiplier, placing units under units, tens under tens, &c., 
%nd draw a line underneath. 

II. When the multiplier does iu»f exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
m addition. 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the unitSj then by 
the tens, &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
ihe sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rod^ are 
there in 57 miles ? ' 

19. It is 436 miles from-Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

2lV If 1851 men receive 758 dollars apiece, how many 

dollars will they all receive ? Ans. 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 

an hour, how many miles will she sail in 1 day, at that rate ? 

how many miles in 36 days ? how many miles in 1 year, or 

Ans. 61320 miles in 1 year 
^hant bought 13 pieces of cloth, each piect 
!8 yards, at 6 dollars a yard ; how many yards 
w hat was the whole cost ? 
were tB^^^^i^^ns. The whole cost was 2184 dollars* 

Product^ 8898040^ 
^T?5: ^^!^ 283991 12i 



•/v. 
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.- CONTRACTIONS IN MULTIPLICATION. 

I. - Wien the multiplier is a compmte number, 

IT U. Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composUe 
number. Thus, 15, which arises from the multiplication of 
5 and 3, ^5 X 3 = 15,) is a composite number, and the num- 
bers 5 ana 3, which, multiplied together, produce it, are called 
component parts^ ox factors of that number. So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24;) or they may be 4 and 6 (4X6 = 
24 ;) or they may be 2, 3, and 4(2x3X4 = 24.) 

1. What will 16 yards of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 X 3 yards. The cost of 6 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

5 yards contain '3 times 5 yards, so the cost of 15 yards 
— will evidently be 3 times the cost of 5 yards, that is, 
^2 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

Wherefore, If the multiplier he a composite nwmber^ we may, 
if we please, multiply the multiplicand first hj one of the comf 
ponent parts, that product by the other , and so on, if the com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required, 

2. What will 136 tons of potashes come to, at 96. dollars 
per ton ? 

8 X 12 = 96. It fpllows, therefore, that 8 and 12 arc 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. . 
12 the other component part, or 



Ans, 13056 dollars, the price of 96 tons. 

8. Supposing 342 men to ''" ""riiOT'ftuj cerUun piece 

<if work, for which Hmj jjHp' no ^«ii«« L«k 

hnvf apdj will they«ll i^J!^"^^* "^ ^"""^ *^' 
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4. Multiply 367 by 48. ProdaO^ 17616. 

o. •••«\.f...M 853 ..« 56* .« 47768* 

6. .: — ..... 1086 ... 72. 78192. 

II. When the multiplier is 10, 100, 1000, ifc. 

IT 1ft. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards the left hand, has its. value 
increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to voriJte a cipher on the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was um/s before, 
is now made tens, and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards ihe left hand, its value is increased 100 times, &c.. 
Hence, 

When the multiplier is 10, 100, 1000, or 1 with an^ number 
of ciphers annexed, annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the multi- 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83... 100, 8300. 

95 ... 1000, 95000. 

EXAMPIiiSll FOR PRACTICE. 

1. Wh^t will 76 barrels of flour cost, at 10 dollars a barrel ? 

2.. If 100 ^n receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 
- 4. Multiply 5682 by 10000. 
:^5 82134 ... 100000. 

• ^*ir 13. On the principle suggested in the last IT, it follows, 
When thefe are ciphers on the right hand of the multipli- 
cand, multiplier y either or both, we may, at first, neglect 
these ciphers, multiplying by the significa^it figures only ; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
jaiid jAuItiplier, counted together. 



.^ 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. '^^ ciphers in the multiplicand 

460 ' luid multiplier, counted together, 

- - -^IdOO ^^ three. Disregarding these, we 

write the significmU figures of the 

138 multiplier under the significant fig- 

^6 ures of the multiplicand, and multi- 

A « Knonnn J n^ « ply ; filter which we annex three 
Ans. 698000 douars. ^.•'i' . ., • 1 1. v j r *u 

ciphers to the right hand of the 

product, which gives the true answer. 

2. The numher of distinct huildings in New England, 
appropriated ta the spinning, weaving, and printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles each ; what was the whole numher of 
spindles ? 

3. Multiply 357 by 6300. 

4 8600 .... 17. 

6 9340.... 460.' 

* 6. 6200.... 410.. 

7 378 .... 204. 

Ot^EUATlON. 
378 

204 '"^ 

j[^^ In the operation it will be seen, that multi 

000 ptyhig by ciphers produces nothing. There- 

t 

III. Wf^en there are ciphers between the s^ffn^ficamt figures 
of the multiplier, we may omit the ciphers, multiplying by 
the significant figures only, placing the first figure of each pro-*' 
duct directly under the figure by which we multiply. 
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EXAMPIiES FOR PRACTICE. 

8. Multiply 164326 by 3007. 



\ 
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OFERATION. 

154326 
- 3007 



1080282 
462978 



Productj 464058282 

O.Multiplv 543 by 206. 

10. I 1620 ... 2103. 

11 36243 ... 32004. 



>^ '-•>* 
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QUESTIONS. 

1/ What is multiplication ? 2. What is the number to 6< 

multiplied called ? 3. to multiply by called ? 4. *Wha 

is the result or answer cfSled ? 5. Taken collectively j wha 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. In whai 
order must the given number be placed for multiplication i 

9. iftow do you proceed when the multiplier is less thsji 12 i 

10. When it exceed^ 12, what is the method of procedure i 

11. What is Q. composite number? 12. What is to be under- 
stood by the component partSj or factors, of any number! 
Id. How may you proceed when the multiplier is a compo- 
«/e number 1 14. To multiply by 10, 100, 1000, &c., what 
suffices ? 15. Why .? 1?. When there are ciphers on tht 
right hand of the multiplicand, multiplier, either or both, 
bow may we proceed? 17. When there are ciphe»'s be- 
tween the significant figures of the multiplier, how are they 
to be treated ? 
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EXERCISES. 



1. An army of 10700 men, ha\ang plundered a city, took 
so much money, that, when it was shared among them, each 
man received 46 dollars ; what wasx the sum of money 
takea? 
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2. Supposing the number of houses in a certain toMn Va 
oe 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number or 
inhabitants in that town ? Ans, 1740. 

3. If 46 men can do a piece of work in 60 days,^how 
muny men will it take to do it in one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 miles a day, the 
odier 31 miles a day ; how far apart will they be at the end 
of 6 days ? Ans. 348 miles. 

6. What number is that, the factors of which are 4, 7, 6, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days^how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 arc 
factors ? 

10. If a carriage wheel turn round 346 times in running 
I mile, how many times will it pirn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Ans. 32870 

11. In one minute are 60 seconds; how many seconds in 

4 minutes ? in 5 minutes ? in 20 minutes ? 

m 40 minutes? 

12. In one hour are 60 minutes ; how many seconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till, noon ? 

13. In one dollar are 6 shillings; how many shillings in 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will l(hey be at 
the end of 10 days ? \ 

15. If the interest of 100 cents, for one yeary be 6 cents, 
how many cents will be the interest for 2 years ? ->— foi 

4 years ? for 10 years r for 35 years ? ^^^i 84 

years? 

16. If the interest of one dollar, for one year, be six cents, 
what is the interest for 2 dollars the same time ? — 6 
dollars ? 7 dollars ? — 8 dollars ? 95 dollars ? 
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17. A fanner sold 468 pounds of pork, 
and 48 pounds of cheese, at 7 cents a pounds ^ 
cents must he receive in pay ? ^^ f 

18. A boy bought 10 oranges ; he kept 7 of thea 
the others for 5 cents apiece ; how many cents did ht 

19. The component parts of a certain number are , 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons i 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts i 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hG 
heads ? 



DZVXSIOW 

OF SIMPLE NUMBERS. 

IT 14. 1. James divided 12 apples among 4 boys ; h 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys; h 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, \^ 
i eceived i apples each ; how many boys did he give them 1 

4. If yOu had 20 cents, how many cakes couldi you I 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 30 dolh 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is c 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many si 
lings is that for one day ? 

8. How many quarts in 4 pints? — — . in 6 pini 
— in 10 pints ? * 

.9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hoi 
would it take, him to travel 24 miles ? 

11. In an orchard, there are 28 trees standing in roii 
and there are 3 trees in a row; how many rows are ther 

Remark. When any one thing is divided into two eqi 
parts, one of those parts is called a half; if into 3 eqi 
parts, one of those parts is called a third; if into four eqi 
parts, one part is called di quarter or a fourth; if.'ntp p^ 
one part is called a fifihj and so on. 
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A ^^oy had two apples, and gave one half an apple to 
'ii his companions ; how many were his companions P 
A hoy divided four apples among his companions, hy 
fving them one third of an a,pple each ; among how many 
"^did he divide his apples r 

14. How many quarters in 3 oranges r 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them ; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for them all 63 debars ; what was their number ? 

21. How many oranges, at 3 cents each, may be bou^t 
for 12 cents ? 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cenU. 

First orange J 3 cetito. We see in this example, that 

— ' we may take 3 from 12 four 

a J M o times, after which there is no ve- 

Second ornnye^ cents. mainder; consequently, subtrac- 

Q turn alone is sufficient for the ope- 

Third orangey 3 cents. ration ; but we may come to the 

— same result by a process, in most 

3 cases much shorter, called Dt- 

Fourth orangey 3 cents. vinon. 



IF 15- It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro- 
dicct, and 3 one of its factors ; and to find how many times 
3 is contained in 12, is to find the other factor, which, nit 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4 X 3 = 12;) consequently, 3 is contained 
in 12 4 times. Arts. 4 oranges. 

22. A man would divide 12 oranges equally among 
hildren ; how many oranges would each child have? 

Here the object is to divide the 12 oranges into 3 equai 
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parts, and to ascertain the number of oranges in e% 
parts. The operation is evidently as in the last eiru 
consists in finding a number, which, multiplied by 3, j^ 
duce 12. This number we have already found to be •. 

Ana. 4 oranges api 

As, therefore, muUipUcoHcn is a short way of performing 
many addUions of the same number ; so, ditiaUm is a short 
way of performing many aubtractions of the same number ; 
and may be defined, The method of folding how many timea 
one number ia contained in another ^ and also of dioidtng a num- 
ber into any number of equal porta. In all cases, the proceaa 
of division consists in finding one of the factors of a given 
product, when the oihef^hctor is known. 

The number given to be dvnded is called the dhidend, 
and answers to the product in multiplication. The number 
given to dwide by is called the dimaor^ and answers to one of 
the factors in multiplication. The reault^ or anawer sought, 
is called the quotient^ (from the Latin word quotiea^ how 
many ?) and answers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, -T-. It shows that the number before it is 
to be divided by the number after it Thus 27 -^ 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the' ex- 
pression, 27 by 9 is 3 ; or, 9 ia 27 3 times. In place of the 
dota^ the dmdend is often wriUen over the line, and the di- 
viaor under it, to express division.; thus, ^ = 3, read as 
before. 








DIVISION 


TABL,E 




\* 


t=l 


t=l 


*-l 


1=1 


2» 


1=2 


f-2 


^=2 


J^*=2 


3 


*=3 


J^ = 3 


^-z 


-W=a3 


4 


^ = 4 


^=zA 


¥=?*' 


¥ = 4 


5 


-y^=5 


a^ = 5 


^ = 5 


¥ = 5 


6 


-yi=6 


jy^ — 6 


ag.~6 


¥ = 6 


7 


V=7 


J^ = 7 


j^-7 


^ = 7 


8 


^=8 


^=8 


^ = 8 


^ = 8 


9 


^ = 9 


^ = 9 


^ = 9 


J^=9 






1 

2 

3 
4 
5 
6 
7 
8 
9 



• The reading used by the pupil in commiuin^ the table may 
4 by 2 is 2, &c. 3 or, 2 in 2 one time, 2 in 4 ivro lixDft%, Cic^ 
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DIVISION TABLE— CONTINUED. 



I 



1 

2 
3 

4 
5 
6 

7 
8 
9 



"^T" 
¥ 



¥ = 






= 1 

= 2 
= 3 

= 4 
= 6 
6 
7 

8 
9 



a- 



1 

2 
3 

4 
5 
6 

7 
8 
9 






1 
2 
3 

4 
5 
6 

7 
8 
9 



If 



1 

2 
3 

4 

5 
6 
7 

8 
9 



28 
42 
54 
32 
33 



. 7, or^: 

. 9, or ^ : 
8, or^: 
ll,orff: 



: how many ? 
: how many? 
: how many ? 
: how many ? 
how many? 



49^,7^ or ^: 
32 -r- 4, or ^ : 
99-5-ll,or4f : 
84 -r- 12, or fj : 

108-5rl2,orJ^: 



show many? 
:hti^wmany? 
: how many? 
: how many? 



IT 16. 23. How many yards of cloth, at 4 dollars a yard, 
can he hought for 856 dollars ? 

Here the number to be divided is 856, which therefoie 
's the eUvidend; 4 is the number to divide by, and there- 
fore the divisor. It is not evident how many times 4 is con- 
tained in so large a number as 856. This difficully will be 
readily overcome, if we decompose this number, thus : 

856 z= 800 -f- 40 -I- 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 4-10 + 4 = 214 for the quotient, or the number ol 
times 4 is contained in 856. Am. 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, re- 
write down the dividend with the divi- 
sor on the left, and draw a line between 
them ; we also draw aline underneath. 
Then* begjirnii^g ott \\xft \^^X. \i«cA^ 



DitiderkL 
IHffhor,A) 856 
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we seek how often the divisor (4) is containei, 
(hundreds,) the left hand figure ; finding it to be 2 
we write 2 directly under the 8, which, falling in the'|» 
of hundreds, is in reality 200. Proceeding to tens, 4 is 
tained in 5 (tens) 1 time, which we set down in peffn 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 
. This manner of performing the operation is called Short 
Division. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RUL.E. 

Fromdhe tUusircttum of this example, we derive this general 
rule for dvoiding, when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (IT 15,) that the divisor and quc^ 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the oth^. 

Hence division and multiplication mutually prove each other. 
^' To prove division, we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the qwH 
tient, and, if the work is right, the result will be the same as 
the divisor. 

To prove mtdtipUcatiofRy .we may dvoide the product by one 
factor, andj if the work be J^ht, the quotient will be \\ e other 
factor. * 

EXAMPLES FOR PRACTICE. 

24. A man would divide 13,462,725 doXWx^ ^xwiw^^ 
m^n; how many doiJars would eacii x^fifevv^^ 

/ 
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OPERATION. 

Dividend, 
/>iOMar, 5) 13,462,725 

Quotient^ 2,692,545 



Proof. 

QuotienL 
2,692,545 

5 divisor. 



In this example, as we cannot 
have 6 in the first figure, (1,) we 
take two figures, and say, 5 in 13 
will go 2 times, and there are 3 
over, which, joined to 4, the next 
figure, makes 34 ; and 5 in 34 will 
go 6 times, &c. 

In proof of this example, we mul- 
tiply the quotient by the divisor, 
and, as the product is the same as 
the dividend, we conclude that the 
work is right. From a bare in- 
13,462,725 spection of the above example and 

its proof, it is plain, as before stated, ^at division is the re- 
verse of multiplication, and that the two rules mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard? at 3 dollars? at 

4 dollars ?" at 6 dollars ? at 6 dollars? at 

7? at 8? at 9? at 10 ? 

Note, Let the pupil be required to prove the foregoing, 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12.- 

27. If 2 pints make a quart, how many quarts in 8 pints. ? 

in 12 pints ? in 20 pints ? in 24 pints ? 

in 248 pints ? — — in 3764 pints ? in 47632 pints ? 

28. Four quarts make a gallon; how many gallons in S 

quarts? in 12 quarts ? in 20 quarts? in 36 

quarts? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many applf^s 
would each boy receive ? 

Dividend, 
Divisor^ 5 ) 86 

Quotient^ 17 — 1 Remainder,^ 

each hoys share would be 17a|^les ; but there is one apple 
left. 
O^ S)86 In order to divide all the apples equal- 

ly among theboya^ili&^V^'^^^^^^^^^-^v- 
ride this one rcniBLWiVxiS^?^'^^*^^'^^^ '^^^ 



Here, dividing the 
number of the apples 
(86) by the number of 
boys, (5,) we find, A^ii 
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partSj and give one of these parts to each of the he^ 
each boy's share would be 17 apples, and one fim. 
another apple; which is written thus, 17^ apples. 

Ans. 17^ applet % 
The 17, expressing tohole apples, are called integersj ^i£t!» 
is, whole numbers.) The -^ (one fifth) of an apple, expfress- 
ing part of a broken or divided apple, is called a fracHon^ 
(that is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the vpper number is to be divided by the 
lower. The upper number, or dividend^ is, in fractions, call- 
ed the numerator^ and the lower number, or divisor^ is called 
the denominator. 

Note. A number like 17-J, composed of integers (17) 
and a fraction, (-J-,) is called a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder^ and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before i^marked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder ( 1 ) for its nvmeratorj and the 
divisor (5) for its denominator^ 

Therefore, if there be a remainder^ set it down at the right 
hand of the quotient for the numerator of a fraction, imder 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-J. find it necessary to multiply 

6 our fraction by 5 ; but this is 

^''T' easily done, if we consider, that 

^^ the fraction -J expresses one 

part of an apple divided into 6 equal parts ; hence, 5 times 
J is f = 1, tt^at is, one whole apple, which we reserve to be 
lidded to the knitSy sapng,^ times 7 are 35, and one ^e re- 
served make§'36, &c. 

30. Eight men drew a prize of 453 dollars in a lottery ; 
how many dollars did ea^h receive ? 
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Dividend. Here, after carr3ring the division as 
ivisoTj 8 ) 453 far as possible by whole numbers, we 

ru • •# -«. have a remainder of 6 dollars, which, 

iiuohentj 56^ vmtten as above directed, gives for the 

answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is f of a dollar. Hence, ^ 
expresses the quotient of 5 divided by 8. 

Proof. 1^ is 5 parts, and 8 times 5 is 40, that is, ^ = 5, 

56 f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply' a fractiony 

— — we may 'multiply the numeratorj and divide the 

^^^ product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient only, and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 = 
448, and 448 -\- 5, the remainder, = 453, as before. 

31. There are 7 days in ji week; how many weeks in 
365 days ? Ans. 62 j- weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -h 4, or ^ = 160 dollars, Ans. 

34. 678 -r- 6, or ^^s. = how many ? Ans. 113. 

35. i-Q^ = how many ? 

36. za^pA = how many ? 

37. iL^ = how many? Ans. 384f. 

38. itffA^ = how many. > 

39. 4Ji|iLL == how many ? "^ 

40. 2Q ij^J> » 2 = how many ? 

IT 19. 41. Divide 4370 dollars equally among 21 men..-. 

Wlien, as in this example, the divisor exceeds 12, it is 

evident that the computation cannot be readily carried on in 

tAe mind, as in the foregoing examples. Wherefore, it is 

more convenient to write down the eoii»p\x\»JQo\i cA len^K 

in the following maoaer : 



OPEKATlON. We may wi^ . 

Diffisar. Dimdend. Quotient «nd dividend as in . I ^ 

21 ) 4370 ( 208^. vision, but, instead of \\ 

42 the quotient utider the t ^ 

dend, it will be found bm^- 

1*^^ convenient to set it to tlie 

168 rigjii hand. 

■^ Remainder. Taking the dividend by 

partSy we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the- dividend for the high- 
est figure in the quotient The 43 being hundreds^ it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed by tens and unitSy 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend^ we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making ITtens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotifpat, and bring down the i;^xt figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written ^s a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
ior \he, answer. 

This manner of performing the operation is called Long 
Division. It consists in writing down the whole computation 

From the above example, we derive thfe following 

I. Place the divisor on the left of the dividend, separate 
them by a line, and draw another line on the right of the 
/iividend to separate it from the quotient 

IL Take as many figures, on the left of the dvv\de.xi'i.^^6»» 
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tin (lie divisor once or more ; seek how many times they 
PGutain it, and place the answer on the right hand of the 
dividend for the tirst figure in the quotient 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till ail the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder, 
if the number it makes up be le»9 Qian the divisor, write 
a cipher in the quotient, and 'bring down the next figure. 

Nott 2. If the product lOi* the divisor, by any quotient 
figure, be ffreater than the part of the dividend taken, it is an 
evidence Uiat the quotient figure is ioo large^ and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too smally and 
must be increased. 

£XAMPLES FOR PRACTTCE. 

1 . How many hogsheads of molasses, at 27 dolla|:s a hogs- 
head, may be bought for 6318 dollars ? 

Ans. 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year? m 

Ans. 24 dollars per week. 

3. What will be the quotient of 163698, divided by 29 ? 

» Ans. 6296^ 

4. How many times is 63 contained in 30131 ? 
A71S. 478^ times ; that is, 478 times, and H of another 

time. 

6. What will be the several quotients of 7662, divided by 
16, 23, 34, 86, and 92? 

6. If a farm, containing 266 acres, be worth 7168 dollars, 
what is that per acre ? 

7. What will be the quotient of 974932, divided by 366 ? 
. Ans. 2671V^. 



8. Divide 3228242 dollars equally among 663 men ; how 

many dollars must each man receive ? Ans, 6734 dollars. 

P. 1/67624 be divided into 216, 686, and 976 equal parts, 

mbat will be the magnitude of one of eaich of these equal 



IT 20, 21. COWTRACTIONS IN DITI8IOH* "^"V 40 

Ans. . The magnitude of one of the last of these equal paiv 
will be 59^. 

10. How many times does 1030603615 contain 3215 ? 

An8. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles , what is that per hour, ther» 
being 8766 hours in a year ? 

12. i aa| jg ^ 88Q —how many? 

13. AAmjiii= how many? 

14. g 8 Tgg^y^Q a L ss how many ? 



CONTRACTIONS IN DIVISION. 
I. When the divisor is a composite number. 

IT ftO. 1. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are B X 5 yards. If there had been but 5 yards, 
the cost of one yard would be ^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
but one third part of 12 dollars ; that is, -^ = 4 dollars. Am. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotienty arising from that division, by the 
other z the last quotient will be the answer. 

2. If a man x^an travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. ^ 

24 = 6 X 4. 6 ) 264 24)264 ( 1 1 days, Ans. 

w — 24 

11 days. 24 

3. Divide 576 by 48= (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 
IS. Divide 448 by 56. 

II. To dwide by 10, 100, 1000, ki. 

% 21. 1. A prize of 247S dollars is ownecL by ^^i^^u i 
vfkat is each man's Atat ? 
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£«Lcb man^ share will be equal to the number of tens con- 
ttined in the whole sum, and, if one of the figures be cut off 
at the right hand, all the figures to the left may be consid- 
ered 80 man J tens; therefore, each man's share, will be 
247^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3' figures, so .many thousands^ &c. Hence 
we derive this general Rule /or <Uniding by 10, 100, 1000, 
&.C. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient j and those to the right, 
the remainder. "* 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents ? Ans. 424 dollars. 
424.100 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 

/c// (424) express the dollars. 

3. How many dollars in 34567 cents ? 

Ans. 345-^^ dollars 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans, 42G^tj. 

7. 1000 mills make one dollar; how many dollars in 4000 
mills ? in 25000 mills ? in 846000 ? 

8. How many dollars in 6487 mills ? Ans^ fi-^ftfe d<^lars. 

9. How many dollars in 42863 mills ? in 368466 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; bow many cents in 40 

mills ? in 400 mills f in 20 mills ? — — in 468 

mills ? in 4784 mills ? in 34640 mills ? 

III. When there are ciphers on tJie right hand of the dimsor* 

IT 22. 1. Divide 480 dollars among 40 men } 

In this example, oar divisor, 
4l^^^ft n (^^j) " » composite number, 

^\u)^ (10X4 ==40;) we may, there 

12 dolls. Ans, fore, divide by one component 

part, (10,) and that quotient by 
le other, (4;) but to divide by 10, we have seen, is but to 

It oSjSkp right hand figure, leaving the figures to the left 

'.'.jiMf.'s-- • ' • 
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of the point ^or the quotient, which we divide hy 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should have cut off 2 figures, and have divided in 
the same manner; if 4000, 3 figures, &c. Hence this gene- 
ral Rule : — }Vh€n there are ciphers at the right hand of the di^ 
t^isoTy cut them off, and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor ; then annex the figures, cut off 
from 3ie dividend, to the remainder. 

2. Divide 748346 by 8000. 

Dividend, 
Dimsor^ 8|000)748|B46. 

QuotierUy 93. — 4346 Remainder. Ans. 93|^. 

3. Divide 46720367 by 4200000. 

Dividend. 
42|00000)467|20367(ll,^ft^^ Quotient. 
42 

"47 

42 '''"''■ ^ 

520^7 Reminder. - 

4. How many yards of cloth can be bought for S46600 
dollars, at 20 dollars per yard ? 

6. Divide 76428400 by 900000. 

6. Divide 345Q06000 by 84000. 
' 7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
60, 600, 70000, and 80. 



smmjEXsxrr to dzvxszok. 

^ QUBSTIONS. 

1. What is division ? 2. In what does the process of di- 
vision consist ? 3. Division is the «-cf>er56 of what ? 4. What 
IS the number to b^ divided called, and to whaj does it an- 
swer in multiplication ? 6. What is the number to divii 
ky called, and to what does it answer, &c. ? 6. What is tl^ 
^isult or answer called, &c. ? 7. What fs the sign of diti 
Hon, and what does it show ? 8. What is the other way of 
eipres^ng division > 9. What is short <Kowrtoiv. ^sA Vwi\% 

E 
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it performed? 10. How is division prwedl 11. How is 
tnuUiplicatum proved? 12. What are integers^ or whole 
numbers? 13* What are frcLCtiona, or broken numbers? 
14. What is a ndxed number ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions writtenl 17. What is 

the upper number called ? 18. the lower number ? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is ^on^ division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, |000, &.C., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
casket ? 

4^^ AVhat number must I multiply by 135 that the pro- 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what i§ the multiplicand ? Ans. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier?^ Ans. 11. 

8. The divisor is 18, and the dividend 144; what is the, 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
must he travel' each day ? 

11. If a man travels 45 miles a day, in how many days 
U he travel 585 miles ? 
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12. A man sold 35 cows for 560 dollars; how mucb was 

that lor each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 660 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364S12 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a mann^Ks to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds in each ch«»st ^ 

19. A man would put up 17484 pounds of tea into chests^ 
containing 94 pounds each ; how^many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 mepi to do the same ? How 
many men would it take to do the work in 15 days ? 

in 5 days ? ■ in 20 days ? in 40 days ? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
bow many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? b 604800 

seconds ? ; in 2419200 seconds ? , 

24. Sixty minutes make one hour; how many hours in 
1440 minutes? -- — in 10080 minutes? —in 40320 
minutes? in 525960 minutes ? 

25. Twenty-four hours make a day ; how many days id 
168 hours ? in 672 hours? in 8766 hours? 

26. How many times can I subtract forty-eight from fourj 
Ui^jn d red and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts mi 
I dip out of a chest of grain to make one half (^) of 

hushel ? for one fourth (J) cf a bushel ? io^ <m 

eighth (I) oT a bushel ? Aiw» to \Vft \a%x^ ^^ ^s^^wN^ 
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89. How mwiT is J of 20? ^ of 48 ? Jof 

147 ? i of 346678 ? i of 204030648 ? 

.^ii». /o the last^ 102015324. 

30. How many walnuts are one third part (^) of 3 wal- 
nuts? iof 6 walnuts? iofl2? iof30? 

. iof46? i of 300? i of 478? i 

of 3456320 ? Ans. to the laat^ 1 152106f . 

31. Whati8iof4? Jtof20? Jof320? i 

q( 7843 ? Ans, to the lastj 1960|. 



iHExsoxszjCi AJNTBotis ^nsTioins, 

Involving t?ie Principles of the preceding Rules, 

ftk Note. The preceding rules, viz. Numeration, Addition, 
^Subtraction, Multiplication, and Division, are called the Fwi^ 
^ damental Rules of Ariihmetie, because they are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23. When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the stm of two numbers, and one of them 
j|ren, how do you find the other ? 

fWhen you have the greater of two numbers, and their 

~ ^ence given, how do you find the less number ? 

hen you have the less of two numbers, and their differ- 

?« given, how do you find the greater number ? 
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5. The sum of two numbers is 48, and one of the numbers 
is 19; what is the other 1 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less nifbaber ? 

7. The less of two numbers is 19, and their difference ia 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece ; 
974 pairs of shoe%, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece } what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
joke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? ^ 

11. How many bushels of wheat can you buy for 487. '' 
dollars, at 2 dollars per bushel ? 

TT 24. When the price of one pound, one bushel, &c. of 
any commodity is given, how do you nnd the cost of any 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be.it^ cents, in what will the 
fvrhole cost be? If In dollars, what? if in shillings? 
^*if in pence? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what ^vill be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do yon; 
find the dividend ? . 

|- Wlien the dividend and quotient are given, how do yon 
field the divisor ? 

14* What is the product of 754 ^ad ^5^ 

I 
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16. What number, multiplied by 25, will produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how many cents would 

he save in a year, (366 days,) ?♦ how many in 46 

years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Ans. to the lastj 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples f he gare away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process* Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? Ans, 27. 

20. A chess board has 8 row^ of 8 squares each ; how 
many squares on the board ? 

IT 26. 21. T^ere is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? ^ . 

Note. A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it wdl be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore, 

5 X 3=15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and parallel, is called a parallelogram or oblong, 

22. There is an oblong field, 40 rodp long, and 24 rods 
Wide ; how many square rods does it contain ? 

23. How. many square inches in a board 12 inches long, 
Aod 22 inches broad? Ans. 144. 
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24. How mttny square feet in a board 14 feet long and 2 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Ans, 36. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did he buy^ and what did it cost him per acre ? 

27. A boy bought a lAed for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cents ; how many cents did he lose by his bargains ? 

28. In a Certain school-house, there are 5 rows of desks , 
in each row f^re six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars wijJLthis house accommo- 
date? Ans. 80. 

29. How many ffquare feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

80. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
the floors, if the hearUi and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet; what 
is its breadth ? 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4-f-5+6 + l +8=:howmany? 

35. 4-j-3-j-10'^— 2 — 4+6 — 7 = howmany? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
J of thirty ? How many are f (two thirds) 4f 30 ? 

37. How many are one third (-J) of ?p? of 6? 

of 9 ? of 282 ? of 45674312 ? 

38. How many are two thirds (f ) of 3 ? of 6 ? 

-, of 9 ? of 282 ? of 45674312 ? 



39. How many are ^ of 40 ? J of 40 ? 

^0? fof60? iof80? ofl24? 

246876 ? f of 246876 ? 

40. How many is i of 80 ? ^ of 80 ? \<^W^'^'> 

41. An inch is one twelfth part (^-^ oi b. iw^\ \iss>« \fiiW5K«i. 




^ 
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feet in 12 inches ? in 24 inches ? in 36 inches ? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? 3 pounds ? — 5 pounds ? 

100 pounds ? 

43. When oranges are worth 4 cents apiece, how many 
can be bought for four pistareens, ^r 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day*? how many 
years ? Ans, to the laatj 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man marriej^at the age of 23 ; he lived with his 
wife 14 years; she tffin died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of ag^ 
when the father died ; how old was the father at his death ? 

Am. 60 years. 

47. There is a fieM 20. rods long^ and 8 rods wide^; how 
many square rods does it contain ? Ans, 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



COMPOnKD XrUMBBRS. 

IT 26. A nilmber expressing things of the same kind is 
called a simple number ; thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of diiferent kinds, it is called a compound nvmr 
her ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

Note, Different kinds, or names, are usually called dif 
^^^ de?iaminalwjw. 
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FEDERAL MONEY. 

Federal money is the coin of the United States. The 
kinds, or denominations, are eagles, dollars, dimes, cents, 
and mills. 

10 mills - - - are equal to - 1 cent. 

10 cents, (=100 milla,) - - - =1 dime. 

10 dimes, ( = 100 cents « 1000 mills,) - =1 dollar. 

10 dollars, (= 100 dimes =1000cents«» 10000 mills) = 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they mav 
be read either in the lowest denomination, or partly in a 
higher^ and partly in the Unoeat denomination. Thus : 

UUi --^ 

B 4 6 5 2 in%/ Wread, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes ten.^ 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For case in calculating, a point ('V called a «€para/rix,'f 
is placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while the two first 
figures at the right hand express cents, and the thirds mills. 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cents may be any number from 1 to 99, oflen re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if tlie number of cents be less than fen, requiring 
hut one figure to express them, the ten'^s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2'06. 
^10 cents make a mill, and consequently the miUs never ex- 
ceed 9,, and are always expressed by a sivigle figure. Only 
■ "j ^- ' '- ■ ■ ■■ . . . — 

*- "1 he eagie is a /scold coin, the dollar and dime are silver eoins, the cent is a 
copper coin. The mill is only imaginary, there being no coin of that diMiomiua- 
tiou. There are half eag"l«s, half doHars, half dimes, and half cents, real coins. 

t The character used for the separatrijr, in the " ScVvqX^t*' kxvOKwveJCvKtV ^v^^ 
the comma; the comma inverted is here adopted, Vo ^\sVvft^\^\v.\tQ'sv\'^'5i <5.<s8sv 
tan Used in punctuation. 
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one place, therefore, u appropriated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written^ it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2^007. Six 
cents are written '06, and seven mills are written '007. 

Note, Sometimes 5 mills =^ a cent is expressed frao- 
tiooally: thus, '125 (twelve cents and five mills) is ex- 
pressed 12^, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17'008 
4 dollars and 5 cents, ----- 4^05 

75 cents, --------- <75 

24 dollars, --------24* 

9 cents, --------- <09 

4 mills, *004 

6 dollars 1 cent and 3 mills, - - - 6'013 

Write down 470 dollars 2 cents ; 342 dollars 40 centa 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills ; 3 mills ; 4 mills ; j- cent, or 5 mills ; 1 cset and 1 mill ; 
2 cents and 3 mills \ six cents and one mill^^jsixty cents and 
one mill ; four dollars and one cent ; three ceSS^&v^ cents^ 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT 27. How many mills in one cent ? — in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

eents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 doUars ? in 484 cents ? ' 

^in 563 cents? in 1 cent and 2 mills-? -in 4 



cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

eents in 1000 mills ? How many dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

lillg > in 846732 milk ? 

T%i$ changing one kind of money ^ ifc. hUo omUhtr kind^ untkr 
*a//er£n/if lAe value^ U called Reductwi^. 
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As there are 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, that 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar } therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents =r 16000 mills. Again, to change mills back 
to dollars, we have only to cut ofif the three right hand 
figuresy (IT 21 ;) and to change cents to dollars, cut oflfn^the 
two right handfiguresj when dl the figures to the left will be 
dollars, and the figures to the righty cents and mills. 

Reduce 34 dollars to cf Dts. ili». 3400 cents. 

Reduce 240 dollani and 14 cents to cents. 

Ans. 24014 cents. 

Reduce $ 748*143 to mills. Ans, 748143 mills. 

Reduce 748143 mills to dollars. Ans, $ 748443. 

Reduce 3467489 mills to dollars. Ans. 3467*489. 

Reduce 48742 cents to dollars. Ans. $ 487*42. 

• Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867*467 to mills. 

Reduce 984 mills to dollars. Ans. $ *984 

Reduce 7 mills to dollars. V . Ans. $*007 

_ Reduce $ *014 to mills. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 9617J- cents to dollars. Ans. $96*17j^. 

Reduce 2064^ cents, 503 cents, 106 cents, 921^ cents, 
500 cents, 726 j cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT 28. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
«e/ down the sirniSy taking care to write dollars under doUarsy 
cents under centSy and mills under millsy in such ordety thai the 
separating pokUs of the severed numbers shall fall directly under 
each othety and 'add them up as ninple uurober^^ pWfc(v.<^ >^ 
s^atdtrix in the amotaU dir^il^ xnal^ die lAh.tn' "^oKai^^ 



M SUBTBACllON OF FEOEBAI. JIfONJBT. IT 28* 

What is the amount of $ 487^43, $ 132^007, $ 4^049 
and $264<102? Ans. $887^792. 

OPERATION. OPERATION. 

467643 mills. or, $487'643 

132007 mills. $ 132'007 

4040 mills. $ 4^04 

264102 mills. $264402 

An0unt, 887792 mills, = $ 887*792. . $ 887'792 Amount. 

EXAMPLES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, and 2 oranges 
for 6 cents ; what was the whole amount ? Ans. $ 10455. 

2. A man is indebted to A, $ 237'62 ; to B, $ 350 ; to C, 
$8642 J; toD, $9*62^; and to E, $0'834; what is the 
amount of his debts ? Ans. $ 684*204 

3. A man has three notes specifying the following sums^ 
viz. three hundred dollars, fifi^ dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ans. $359*68. 

4. What is the amount of $6648, $7*37^, $280, 
$ 0*287, $ 17, and $ 90*413 ? 

5. Bought a pair of oxen for $ 76*60, a horse for $ 86, 
and a cow for $ 17*25 ; what was the whole amount ? 

6. Bought a gfillon of molasses for 28 cents, a quarter of 
tea for 37J cents, a pound of salt petre for 24 cents, 2 yards 
of broadcloth for 1 1 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12^- cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4*75 

2125 mills. $2426 

2B25 mills =r $ ^625 Ans. $ 2*625 A$u. 
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8. A mair bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars tbirty-seyen and a half cents; 
how much did he gain ? Ans. $ 3^375. 

9. :A man bought a horse for 82 dollars, and sold him 
agaiin for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans. He lost $ 2^25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16^50 ; what must he have for it ? Ans. $ 159*^. 

11. A man sold a farm for $ 5400, which was $ 725^37 j^ 
more than he gave for it ; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
he left ? r,, 

13. A man's income is $ 1200 a year, and he spends 
$ 800^35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16^82 to make $25 ? 

16. How much must you subtract from $250, to leave 
$ 87*14 ? 

17. A man bought a barrel of iSour for $ 6^25, 7 pounds 
of cofifee for $1^41; he paid a ten dollar bill; how much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

r 

^29. 1. What will 3 yards of cloth cost, at $4^62^ a 

yard ? 

OPERATION $ 4*626 are 4625 mills, which 

$ 4^625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

rfTiotor/g I ^^^ ^® reduced to dollars by 

$ 13 875, the answer. placing a point between the third 

and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pounds of butfbr 
colt ? 

F 
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OPERATION. '^^ ^^ product of 

123, the number of pounds. ^J two numbers 

16 centsy the price per pound. wiU be the same, 

whichever of them 

738 be made the muM- 

123 plier, therefore the 

$ 19^, the tmswer. quantity, being the 

*^ ' larger number, is 

mme the multiplicand, .and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 

is $19^68. 



i*'^ 



RULE. 

From the foregoing examples it appears, that the multi- 
plication of federal money does not diner from the multipli- 
cation of simple numbers. The product wiU be the answer in 
the lowest denomination contained in the given suniy which may 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE* 

3. What will 250 bushels of rye come to, at $0*88^ per 
bushel? ^ Ans. $221'25. 

4. What is the value of 87 barrels of flour, at $6'37J a 
barrel ? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28 j cents a gallon ? Ans. $ 17^956., 

6. If a man spend 12j cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years ? Ans, It will amount to $ 228'12J in 6 years. 

• 7. If it cost $ 36 '75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $664150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard ? Ans. $ 1212. 

Note. As 25 cents is just ^ of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
atkone dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (J) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
as many dollars as there are yards, that is, ^^^ = $ 2424. 
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^ Whexk one (Quantity is contained in another exactly 2, 3, 4, 
5y*&c. times, it is called an cdiquot or even* part of that quanti- 
ty ; thu8,-25 cents is an aHquot part of a doUar^ because 4 times 
25 cents is^iust equal to 1 dollar ; and 6 pence is an aliquot 
part of a s^Bjng, because 2 times six pence just make 1 
shilling. T^F following table exhibits some of the aliquot 
parts of a dollar : 

TABLE. From the illustration of thejast 

cu. r J 11 example, it appears, that, when the 

50 ^z^ofa doUar. price per yard^ pound, &c. is one of 
^H = i <>/ ^ dollar, these aliquot parts of a dollar, the 
25 z=. ^ of a doUat. cost may be found, by dividing the 
20 = -J o/a doUar. given number of yards^ pounds^ &,c. 
124= 4t of a dollar, "J ^^^^ number which it takes of 

g? ^^f ^ dnllar price to make 1 dollar. If the 

¥ "^ -^ J II ' pri^e be 50 cents, we divide by 2 ; 

5 =T^oJadMar, If 25cts.by4; if 12^ cts. by 8,&c. 
This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12 J cents, or ^ of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14756 
*125 



Ans. $1844*50 



73780 
29512 
14756 



$1844^500 iin^iias before. 

12. What is the cost of 18745 pounds of tea, at $ <50, = i 
dollar, per pound? Am, $9372'50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? &s^ == $ 3122 Ans, 

14. What is the value of 48240 pounds of cheese, at 
$ '06^, = -j^ of a dollar, per pound ? Ans, $ 3015. 

15. What cost 4870 oranges, at 5 cents, = g^ of a dollar, 
apiece? Ans, $243^0 

16. Wh?it is the value of 151020 bushels of apples, at 20 
cents, = I of a dollar, per bushel ? Ans, $ 30204. 

17. What will 264 pounds of butter cost, at 12^ cenfs 
per pound? Ans. $3a. 

18. What cost 3740 yards of clotli, ^X %V^^ ^«lt t»^^^ 
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4 



4) $ 3740 = cost at $ 1' per yard. 

935 = cost at $ ^25 per yard. * 

Ans. $ 4675 == cost at $ 1^25 per yajjL 

19. What is the cost of 8460 hats, at ^J^2^ apiece? 

at $ 1^50 apiece ? at $3<20 a{me ? at 



$ 4^06 j^ apiece ? 

^ Ang. $9517<50. $12690. $27072. $34368<75. 

IT 30. To find the value of ariides sold by the 100, or 1000. 

1. What is the value of 865 feet of timber, at $5 per 
hundred ? 

_,___.___-. Were the price $5 

^5 per foot, it is plain, the 

- value would be 865 x 

- $ 5 = $ 4325 ; but the 



$ 4325 = value at $ 5 per foot, price is $ 5 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or^ in federal money, to remove the separa- 
trix two figures to the left. Am. $ 43^25* 

It is evident, that, were the price so much per thousand, 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule (or finding the value of articles sold by the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hanll figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

cxampi.es fok practice. 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? Ans. 59 dollars and 50 ce«ts. 

OPERATION. 
4250 

$ 14 In this example, because tti# price is at 

- -^-.^ so much per 1000 feet, we divide by 1000 

17000 , ^re^\. n 

^gQ or cut off three figures. 
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3. What will 3460 feet of timber come to, at $ 4 pet 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12^25 per 
1000 ? Ans. 68*187. 

6. What will 38600 bricks cost, at $ 4'75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10^25 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 
tr 31. 1. If3 yfiids of cloth cost $5<25, what is that a yard? 

3^)5^25 which divided by 3, tfie 

^ quotient is 175 cents, 

AnsweTy 175 centSy = $ 1^75. wKicfh, reduced to dollars, 

is $ 1^75, the answer. 

2. Bought 4 bushels of com for $ 3 ; what -was that a 
bushel ? 

4 is not contained in 3 ; we may, however, re*duce the 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

^__ is 75 cents, the price of each bush, of 

Ans. '75 cents. ^o'"- 

3. Bought 18 gallons of brandy, for $42^75 ; what did it 
cost a gallon ? 

OPERATION. 
18)42*75(2375 miasy = $2*375, the answer. 
36 



67 $ 42*75 Ls 4275 cents. After bringing 

54 down the last figure in the dividend, and 

dividing, there is a remainder of 9 cents, 
which, by annexing a cipher, is reduced 



135 
126 



to mills, (90,)^in which the divisor is con- 

I V 90 tained 5 times, which is 5 mills, and there 

: >y 90 is no remainder. Or, we might have re- 

\ \ duced $ 42*75 to mills, before dividing, by 

annexing a cipher, 42750 mills, which^ 
Wided by 18, would have given tb>iswa\^ x^wsNx^^'^^^aSJs.^ 
Which, iiBiuced to doUais, is 4b ^'^'^^i ^^ vkvvn^x. 
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4. Divide $ S9'387 by 8. 

OPERATION. 
8)69'387 

Quotient^ 7'423f , that is, 7 dollars, 42 cents, 3 mills, and | 
of another mill. The | is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-f-) is annexed, to show that 
there is a remainder, thus, $ 7*423 -{-. 

RULE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient wiU be the answer in the lowest denomtna" 
tion in the given «t^»,' which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers, before dividing ; or, we may first divide, annexing 
ciphers to the remaincter, if there shall be any, till it shM 
be reduced to mills, and the result will be the same. 

EXAMPIiES FOR PRACTICE. 

5. If I pay $ 468*75 for 760 pounds of wool, what is the 
value of 1 pound ? Ans, $ 0'625 ; or thus, $ 0'62iJ-. 

6. If a piece of cloth, pleasuring 125 yards, cost $ 181*25, 
what is that a yard ? Ans. $ 1*45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal ? Ans. $ 3*67. 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me per acre ? Ans. $ 38*25. 

9. At $ 954 for 3816 yards of flannel, what is thai: a yard ? 

Ans. $ 0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a pound ? ij%- = how much ? 

, % Ans. $0*111^; or, $0*111+. 

11. Divide $ 12 into 200 equal parts; how much is owe 
of the parts ? -rf^ = how much ? 'Am. $ 0*006. 

12. Divide $ 30 by 750. y^ = how much ? 

13. Divide $60 by 1200. -rf^ =: how much ? 
14. Divide $2\b into 86 equal parts; how much will 

one of the parts be ^. ^^i^xT^howmuicb? 



I \ 
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15. Divide $ 176 equally among 250 men ; bow much 
will each mau receive ? ^^ = how much ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is understood by svnple numbers? 2. 



by compound numbers? 3. by different denomina' 

tions ? 4. Wliat is federal money ? 6. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond ? 9. "How are mills reduced to dollari^ ? 10. 

to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. — — to mills? 14. Why? 15. How is 

the addition of federal money performed? 16. 

subtraction ? 17. — — multiplicatioh ? 18. divi 

sion ? 19. Of what name is the product in multipHcatiou, 
and the qivoderU in division ? 20. In case dollars oiiiy dre 
^ given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an' aliquot part of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliqw^t part of a dollar, how may the 
cost be found ? . 24. What is this manuef of operating 
^called ? 25. Hqw do you find the cost of articles, sold by 

the 100 or 1000? 

^ EXERCISES. 

1. Bought 23 firkins of butter, each eontaining 42 pounds, 
for 16^ cents a pound; what would that be a firkin, and 
how much for the whole ? . Ans. $ 159*39 for the whole. 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, tor 5 cents u 
pound ; the fore quarters, ,one weighing 123 pounds, and the 
other 125 pounds, fbr 4J cents a pound; the^hide and tal- 
low, weighing 16S pounds, for 7 cents a pound; to what 
did the whole amount ? Am, $ 35*47. 

3. A farmer bouglit 25 pounds of clover seed at 1 1 cents 
a pound, 3 pecks of herds grass seed for $2*25, a barrel of 
flour for 1^6*50, 13 pounds ol sugar at 12^ cents a pound, 
for which he paid 3 cheeses, each weighing 27 pounds, at 

^ 8^ cents a pound, and 5 barrels of cider at ^ V'*l^ ^ ' ''^>^ 
The balance betweenflje anic\i5Bbo\i^X ^Ai4 ^^ *\%\^^'^i^*- 
is itj^, (fra^^aifvit the farmer > 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amounting to $ 39876^74 ; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans* 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86^75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 64 cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4^6 a yard, must be 
given for 18 barrels of flour, at $ 9^32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3^75 a yard ; the second, 21 yards, 
at $ 4^50 a yard ; and the third, 35 yards, at $ 542^ a yard ? 

IF 9Skm It is usual, when goods are sold, for the seller to 
deliver to the buyer, with Uie goods, a bill of the articles 
and their prices, with the amount cast up. Such biUs ai^ 
sometimes called biUs of parcels. ^^ 

Boston, January 6, 1827. 

Mr. Abd Adas 

BougM ofBenj, Burdeit 

12^ yards figured Satin, at $ 2<50 a yard, $31^25 

8 sprigged Tabby, ... 1*25 lO'OO 

Received payment, $41^25 

Benj. Burdett. 



^. Salem, June 4, 1827. 

Mr. James PayweU 

Bought of Simeon Tltr^y 

3 hogsheads new Rum, 118 gal. each, at $0^1 agaL 

2 pipes French Brandy, 15}6 and 132 gal. .. 1*12J 

1 hogshead brown Sugar, 9f cwt. .. 10*34 .. cwt. 

3 casks of Rice, 2 cwt. 1 qr. 17 lb. each, .. *05 .. lb. 
5 bags Coffee, 75 lb. each, .. *23 
1 chest hyson Tea, 86 lb. .. *92 



.. .... 

a. ...a 



Recetvecr pa.yn|ont, $706^52^ 

For SiittCfon Thrifty, 



IT 32, 33. uMDvaiQS. 09 

Wildemois, Febmar/ Bg 1897. 
Mr. Peter Carpenter 

(See IT 30.) Bought of Asa FaUiree 

5682 feet Boards, at $6 per M. 

12000 .. 8<84 

800 Thick Stuff; .. 12*64 

1600 ..... Lathing, .. 4* 

660 Piank, .. 10* 

879 Timber, .. 2*60 C. 

236 .. 2*76 



Keceired payment, $101*849 

Asa Falltree. 

Note* M. stands for the Latin milley which signifies 1000, 
and C* for the Latin word cerUtmiy which i^ignifies 100 



RxmvcTiQiir. 

If 33. We have seen, that, in the United States, money 
#i reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years,^onths, 
weieks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations qf measure, &c. # 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and far- 
things. 

TABLE. ♦ 

4 farthings (qrs.) make 1 penny, marked d. 
12 pence - - - - l shilling, - - s. 
20 shillings - - - - 1 pound, - - £- 

JVbte. Kirthings are often written as the fraction of a 
penny; thus, 1 farthing is written ^d., 2 farthings, jj^d., 3 
farthings, f d. 



70 

How many farthings 
penny? in 2 pe 



BEDirCTION. 



irss. 



in 1 



penny ? -— — in 2 pence ? 
in 3 pence ? in 6 

Pence ? in 8 pence ? 



pence ? in 8 pence ? 

in 9 pence ? in 12 pence ? 

■ in 1 shilling ? in 2 

shillings ? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.? ■ in 6 s. ? in 

8 s.? in 10 s, ? in 2 



shOlings and 2 pence ? — 

in2s. 3d.? in2s. 4 d. ? 

in 2 s. G d. ? ■■ in 3 s. 6 d. ? 



in 4 s. 3 d. ? 



How many shillings in 1 

pound ? in 2£ * ? — — 

in3iB.? in4ig.? 

in4iB.6s.? inBiB.Ss.? 



in Z£. 10s.? 



in 



How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings ? in 

24 farthings ? in 32 far- 
things ? in 36 farthings ? 



in 48 qrs. ? How many 

shillings in 48 qrs. ? m 

96 qrs. ? 

How many shillings in 24 



pence ? 
in 48 d. ? 
in 96 d. ? 
in 26 d. ? 
in 28 d. ? 
in 42 d. ? 



in 36 d. ? 
-in72d.?. 
in 120 d.?- 
.in27d.?- 
-in30d.?. 
- in 51 d. ? 



2£. 15 s.? 



. How many pounds in 20 shil- 
lings ? in 40 s. ? in 

60 s. ? in 80 s. ? in 

80s.? in 128s.? jn 

70s.? in55s«? ^ 



It has already been remarked, that the changing of one 
kind, or denomination, into another kind, or denomination, 
without altering their value, is called Reduction. (IT 27.) 
Thus, when we change shillings into pomids, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of le9S value, the 
reduction is performed by multiplication ; and it is then call- 
ed Reduction Descending. But when we reduce a denomina- 
tion of leas value into one of greater value, the reduction is 
performed by division ; it is then called Redactiim Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20. And again, to reduce shillings to pounds, 
we must divide by 20. It follows, therefore, that reduction 
descending and ascending reciprocally prove each other. 



VI 



irS3,S4. 



RXDVCTIOir. 



1. in lt£. 138. efd. how 
many farthings ? 

OPERATION. 
£. #. d, qn, 
17 13 6 3 
208. 



71 

ly how 



353«. in 17iS. 13$. 
12 d. 



4242 d 

4^. 



16971 qrs. the Ans. 



In the above example, be- ^j -, j - — 

cause 20 shillings make 1 things make 1 penny. There- 



2. In 16971 
many pounds ? 

OPERATION. 

FtefhingsiBapenny, 4)16971 3«*«- 
Fttn€e ia a tliiniiic, 12)4242 6'. 
8UulUngainapoand, 2|0)35|3 13 «- 

Tt£. 

Am. 17 JS. 13«. 6|<f. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 



pound, therefore we multiply 
17iS. bv 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases; then, be- 
irnuse 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
giv^ pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in Vt£. 13 s. 
Bj^^d., are contained 16971 
farthings. 

IT 34. The process in the 
fully examined, will be found 

To reduce high denoinwor 
turns to lowety — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of that less denomina- 



fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 1^ 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducinf^ them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
Xt&.j with the several re- 
nl^nders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IF 22. 

I 

foi^egoing examples, if care- 
to be as fellows, viz. 

To reduce low denominations 
to fdgher^r^'DiYide the lowest 
denomination given by that 
number which it takes of the 
same to make ^of the next 
higher. Proceea in the same 
manner with each succeeding 



It 



axavcnos. 



rts4 



don.) Ph>ceed in the same 
manner with each succeeding 
denomination, until you have 
brought it to the denomination 
required. 



brought it to tb^ denomifiatfon 
required. 



EXAMPLES FOR PRACTICE. 



3. Reduce 32iS. 15 s. 8d. 
to farthings. 

5. In 29 guineas, at 28 s. 
each, how many farthings ? 

7. Reduce $163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
many pounds ? 



4. Reduce 31472 farthings 
to pounds. 

6. In 38976 faithnigs, how 
many guineas? ., 

8. Reduce ll736 pence to 
dollars. 

10. Reduce 21 iS. to guin- 
eas. 



Note. We cannot reduce guineas dvtectly to pounds, but 
^e may reduce the guineas to skUUngSy and then the shil 
T|»g8 to pounds. 



TROY WEIGHT. 

By^Troy weight are weighed gold,* silver, jewels, and all 

liquors. The denominations are pounds, ounces, penny- 
Areights, and grains. 

TABIiE. ^ -0 

24 grains (grs.) make 1 pennyweight, marked pwt. 

20 pennyweights - - n ounce, ----- oz. 

12 ounces - - - - 1 pound, ----- lb. 



11. Boaght a silver tank- 
ard, weighing 3 lb. 5oz., pay- 
ii.g at the rate of $ I'OS an 
■ >uiice ; what did it cost? 

13. Reduce, 2101b. 8oz. 
12 pwt. to pennyweights. 

15. In 71b. lloz. 3pwt. 
9 grs. of silver, how many 
gi ains ? 



12. Paid $ 44^28 for a sil- 
ver tankard, at the rate of 
$ I'OS an ounce; what did it 
weigh ? 

14. In 50572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* The fineness orcold is tried by fire, and is reciioueil in cn-of^. 



1 goia J _,.-, ... 

is anderslood t.iM^4tb liart of any quantity; if it lose nothin<» Jii the u 

is said to ite a^Sarats nne. ; if it loseS carats, it is then 22 carats fine, w- iiici. 

is the standard for gold. 

Silver which abides the fire without loss is said to be 12 ounces fine. The 
stand j^rd for silver cpja iy 11 oz. 2 ]?wts. of fine silv^ aAd 18 iwts oi ci/p- 
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.APOTHECARIES' wlioHT. 

Apothecaries' weight* is used hy apothecaries and phjrsi- 
ciaii% in compounding medicines. The iSehomdiations are 
pounds^ ounces, drams, scruples, and grains. 

20 grains, (grs.) make 1 scruple, marked B* 
3 semples - - - 1 dram, - - -. 3.' 
'8: drams - - - - l ouace, - • - §. 
12 ounces - - - - 1 pound, - - - .lb. 

17. In9lfo. 6S. 15* 23. 1 18. Reduce 55799 grs. to 
19 grs., how many grains. | pounds. 



AVOIRDUPOIS WEIGHT.t 

By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metsils, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 dlrams, (drs.) make 1 ounce, - marked ^ 02. 

16 ounces ----- 1 pound, ----- lb. 

28 pounds ----- l quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - - 1 ton, - - - - - - 1F1 

Note 1. In this kind of weight, the words ffrass and riei 
are used. Gross is the weight of the goods, together with 
tlie box, bale, bag, cask, &c., which contains them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &:c., and all other al- 
lowances. ' ' 

Note 2. A hundred weight, it .will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

* The pound and ounce apothecaries* vveig-ht. and the pound\l|donnce Troy; 
are the same, oaly diSerently divided^ and wtJtvided. 



1(7 ^^ 



f 175 oz. Troy «r 192 oz. avoirdiipc^, tm<fV75lh. Troy = l4Alh. -wtwc^ 
ii». 1 D Troy =» 5716D grains, 9}^ I lb. aXoWttigoVi »'wayjjp\\vi'^^t»^ . 
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19. What willScwt. 3 qrs. 
17 lb. of sugar come to, at 
12^ cents a pound. 

21^ A merchant would put 
109 cwt. qrs. 12 lb. of 
raisins intQ^ boxes, containing 
26 lb. each ; iv).w many boxes 
will it require? 

23. In 12 tons, IS cwt. 
1 qr. 191b. 6 oz. 12 dr. how 
many drams ? 

25. In 281b. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12 J cents a pound, may be 
bought for $ 82«626 ? ^ 

22. In 4*70 boxes of raisins, 
containing 26 lb. each, how 
many cwt. ? 



24. In 73235.00 drams, how 
many tons ? 

26. In 34 lb. oz. 6 pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 

Cloth measure is used in selling cloths and other goods, 
feold by the yard, or ell. The denominations are ells, yards, 
quarters, and nails. 

TABLE. 

4 nail^j (na.) or 9 inches, make 1 quarter, marked -qr. 

4 quartcs<p, or 36 inches, - 1 yard, - - - - yd. 

3 qviarters,\^- ----- 1 ell Flemish, - - E. Fl 

5 quarters, ^x 1 ell English, •^— - E. E. 

6 quarters, - - - . - - 1 ell French, - - E.Fr 



27. In 573 yds. 1 qr. 1 na. 

how many nails ? 

'>9. In 151. ells Eng. how 
ni'dDv yards ? 

Note, Consult IT 34, ex. 9, 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny ells English ? 



LONG MEASURE. 

Long Bfieasure Is^/used in measuring distances, or o*]ier£ 

Mugs, where length is-^onsidered without regar;*^ ^^-'*^- '^MJ 

TJie denominations are iegrees, lea^u^s, mj^- ^^ 

/ic?</^jrajg|||,/eee^ inches, and bask ; 

r' 



w 
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3 barley-corns, (bar.) make 1 inch, ^ marked 



12 inches, 

3 feet, - 

5^ yards, or 16^ feet, 

40 rods, or 220 yards, - - 
8 furlongs, or 320 rods, - 
3 miles, - - - - - 

60 geographical, or 69^ > 
statute miles, - - ) 

360 degrees, 



m. 

ft 

yd. 

r.p. 

fur. 

M. 

L. 



■--- 



31 . How many barley-corns 
will reach rouii4 the globe, it 
being 360 degrees ? 

Nj3te, To inultiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by J, is to take the 
multiplicand • half a time, that 
is, the half of it. Therefore, 
to r^uce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus:' 

J) 360 
69* 

3240 
2160 

180 half of the multiplicand. 

26020 statute miles in 360 de- 
grees. 3 
33. How many inches from 
Boston to the ' city of Wash- 
_j,fiT)^;c being 482 miles? 
*Bp. iiow many times will a 
eel, 16 feet and 6 inches 
circumference, turn romid 



1 foot, 

1 yard, - - - - - 

1 rod, perch, or pole, - 

1 furlong, - - - - 

1 mile, - - - - - 

1 league, - - - - - 

1 degree, 

a great circle, or circumfer- 
ence of the earth. 

32. In 4756801600 barley- 
corns, how many degrees ? 



deg. or *>. 




Note, The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132106600 feet, which are to 
be reduced to rods. We can- 
not easily divide bj^l6^ on 
account of the fractioir j- ; but 
16* -/ecf = 33 half feet, in 1 
rod; and 132105600 feet = 
264211200 half feet, which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
^ or J, &c., we may reduce 
the divisor to halves, or fourth»^_^ 
&c., and reduce the dividend *5 
to the same 5 then the quo- 
tient will be the true answer. 

34: In 30539520 inches, 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference,'Hum 
Toxmd \'I%^^ 'ccss^'eie^ xss. '^a^ 



u the distance from Boston toUtom ^Q^\ftxv \s^ ^^«^>^^^^ 
jrovidence, it being 40 miles AvAi^X. \^ ^^ $:^.^\axv^^ 
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tAND OR SQUARE MJEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. ' 

IF 35. 3 feet in length make a yard in long measure ; but it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and dne foot wide make 
3 square feet ; 3 feet in leng^ and 2 feet wide make 2 
times 3, that is, 6 square feet; 3 feet in length and 3 feet 
wide make 3 times 3^ that is^ 9 square feet This will 
clearly appear from the annexed figure. 



3 feet » 1 yard. 



CO 



4> 






tt is plain, also, that a square foot, 
that is, 9t square 12 inches in length 
and 12 inches in breadth, must con- 
tain 12 X 12 = 144 square inches. 



TABI.E. 

144 square inches = 12 X 12 ; that is, 

12 inches in length and 12 inches } make 1 square foot, 
in breadth .--..- 
9 squarefeetz=3X3; that is, 3 feet > 
in length and 3 feet in breadth > 
30^ square yards = 5j. X 6^, or 272^ > 
square feet = 16^ X 16^, - > 
40 square rods, ----.. 
4 roods, or 160 square rods, - - 1 acre. 

640 acres, -------- 1 square mile. 

Note, Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7^^ 
inches in length ; 26 links make 1 rod, long measil^ 
625 square links make 1 sqiuire rod. 



- 1 square yard. 

^ ( 1 square rod^ 
" I perch or pole. 

- 1 rood. 
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37. In 17 acres 3 roods 12 
rods, how many square feet ? 
Note, In reducing rods to 
\ feet, the jfniltiplier will be 
272 J. To multiply by J, is to 
take a fourth part of the mul- 
tiplicand. The principle is 
the same as shown IT 34, 
- ex. 3l« 



.. 39. Reduce 64 square miles 

o square feet? 

41. There is a town 6 miles 
square ; haw many square 
miles in that town? how 
many acres? 



38. In 776457 square feet, 
how many acres ? 

Note, Here we have 776467 
square feet to be divided by 
272J. Reduce the divisor to 
fourths^ that is, to the lowest 
denomination contained in it ; 
then reduce the dividend to 
fourths^ that is, to the same 
denomination, as shown 1132, 
ex. 34. 

40. In 1,784,217,600 square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

H Solid or cubic measure is used in measuring things that 
have length, breadth, and thickness ; such as timber, v/ood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 36. It has been shown, that a square yard contains 

3X3 = 9 square feet. A cubic yard is 3 feeit long, 3 feet 

vide, and 3 feet thick. Were it"3 feet long, 3 feet wide, 

nd oTt^ foot thick, it would contain 9 cubic feet; if2 feet 

2iick, it would contain 2 X 9 = IS cubic feet; and,%*itis 

3 feet thick, it does contain 3 X 9 = 27 cubic feet. This 

will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 
* foot, that is, a solid, 12 inche? 
in length, 12 inches in breadth, 
and 12 inches in thickness, 
will contain 12 X 12 X 12 == 
1728 solid or cubic inches. 
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I 

1728 soKd inches, = 12 X 12 X 12, ^ 

that is, 12 inches in length, > make 1 solid foot. 

12 in breadth, 12 in thickness, ) 
27 solid feet, = 3x3X3 - - - - 1 solid yard. 
40 feet of round timber, or 60 feet ) , , i j 

of hewn timber, '- I' ' 1 ton or load. 

128 solid feet, =8X4X4, that S 

is, 8 feet in length, 4 feet in > - - 1 cord of wood, 
width, and 4 feet in height, ) 

Nate. What is called a cordfoot^ in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 cord feet make 
1 cord. 



43. Reduce 9 tons of rotmd 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

4%. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? many cords ? 



44. In 622080 cubic inchesi 
how many tons of round tim- 
ber ? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of woody 
how many cord feet? how 



WINE MEASURE. 



Wine measure is used in measuring all spirituous liquors* 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pinti, and gills. 

TABI^E. 

4 gills (gi.) - make -^ - 1 pint, marked pt 

2 pints ------*- 1 quart, - - - qt. 

4 quarts - - - - - - 1 gallon, - - - gaL 

31^ gallons ------ 1 barrel, - ^ 

63 gallons ------ i hogshead, - - bhd. 

jp hogsheads ----- i pipe, - - - P. 

^ pjp€3,cr4bogdiezAs - 1 toji, , - - - '^^ 
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51. Reduce 12 pipes of wine 
to pints« 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? 

65. In a tun of cider, how 
many gallons ? 



52. In 12096 pitits of wine^ 
how many pipes ? 

54. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



^i 



V. ALEiOR BEER MEASURE. 

Ale or Deer measure is used in measuring ale, beer, and 
milk.^. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

T ABLX:. 

2 pints (pts.) - make - 1 quart, - marked qt. 

4 quarts ----- 1 gallon, ----- gal. 

36 gallons - - - - i barrel, ----- bar.** 

54 gallons ----- i hogshead, - - - - hhd. 

Note. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
*, now many pints ? 



58. in 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads. 



DRY MEASURE. 

Dry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &c. 'The den^^nations are 
chaldronsj bushels, pecks, quarts, and pints. 

TABI.E. 

2 pints (pts.) make - 1 quart, - marked - qt. 

n fHiiT-t^ _ 1 peek* - -#^ - - - dk:. 

^fccks 1 bushel, ----- bu. 

36 bushels 1 chaldron, - - - - ch. 

J^ote. A gallon, dry measute, eoTv\sa\i%*^^'^<as5«^^^ 
^ \A Winchester |)ushel is IB^ vwitkfta Va Siaxasrvax^^^^Kas^^ 
d^, aad cootains 2150% cubic V£^c\i«sa« 
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61. In 75 bushels of wheat, 
how many pints? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pmts, how mar 
ny bushels ? 

64. In6048pecks9howmar 
ny chaldrons ? 



TIME. 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. <^- 

60 seconds (s.) - make - 1 minute, marked-^ m. 

60 minutes ------ i hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days -------1 week, - - - - w. 

4 weeks ------ i month, - - - - mo 

13 months, 1 day and 6 hours, > 1 common, or > . vr 

or 365 days and 6 hours, ) Julian year, J ' j • 

U 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz, 

January, 1st month, has 31 days. 

February, 2d, - - - 28 

March, 3d, - - - 31 

April, - 4th, - - - 30 ^ Whenanvvear 

May, . 5th, - x - 31 ^?:^' -aaV^^^^ 
T '^' cax. oa can be divided by 4 with- 
June, - 6th, - - - 30 . • j •*• n 
r 1, IT*!. oi out a remainder, itis call- 
July, - 7tn, - - - ol J I . !• 1 
A „!.,,««. c*u Ol ed leap year, m which 
:^ugust, 8th, - . - 31 Fphrii«TvhJ29davs 
S^ptember^^, - -. - 30 i^ebruary has-aa days. 

October, ft^th, - - - 31 
November, 11th, - - - 30 
Deceigber, 12th, - - - 31 

The number of days in each month may be easily fixed in 
thp mind by%pmmitting to memory the following jln^s 

Thirty days hath September, i^^ 

; April, June, and November, , 
February twenty-eight alone j 
AJl Hie rest have thirty-oiie. 




- 1'» *wiii*tSiifi6i-ii 
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The first seven letters of the alphabet, A, B, C, D, E, F, G, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shsdl stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sun-' 
dayj in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
the first letter in each word marks the day of the week on 
which each corresponding month comes in ; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters in leap years, 
one for January and February, and another for tiie rest of 
the year. 



65. Supposing your age to 
be 15 y. 19 d. lib. 37 m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 

ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 

jttlem^nt of a general peace, 
wiftft I JUksJglace Jan. 20th, 
1783 ^ 



66. Reduce 4750i7465 se- 
conds to years. 



68. Reduc^ 325440 lainutes 
to days. 



70. In 4079160 m nutes, 
how many years ? 



8S SUPPLBMENT TO BEBUCTIOIT. IT 37. 

» 

CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABLE. 

60 seconds (") - make - 1 minute, - marked - f 

60 minutes ----- i degree, ----- o 

30 degrees ----- l sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note» Every circle, whether great or small, is divisible 
into 360 equal parts, called degrees. 



71. Reduce 9 8.130 26' to 
seconds. 



72. In 1020300", how many 
degrees ? 



The following are denomincUians of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 
12 dozen -------- i gross. 

12 gross, or 144 dozen, - - - - i great gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

. . I. 4 u J ( used in measuring the height of 

4 inches - - 1 hand, j ^^^^^ » » 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -----*-l ream. 




suppusMEirr to tlsductiohl 

QUESTIONS. 

1. What is reduction? 2. Of how many varieties is re- 
: ductiqn ? B, Wh^X is understood by dijcrent dfia\wiR.itvtt.tv«tR^ 
^8 ofmoDejTj weigbtf measure, &c. ^ 4. Bj5^ ^^ "^^ ^. 
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nominations brought into lower ? 6. How are low denomi- 
nations brought into higher ? 6. What are the denomina- 
tions of English money ? 7. What is the use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between gross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
measure? 11. What are the denominations in'longmea- 
, sure ? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What "is understood by a cord foot 1 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. of 

time ? 24. of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt. ? 

EXERCISBS. 

1. In 46iS. 4 s., how many dollars? Ans, $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ans. 153 crowns, and 9d.' 

3. How many rings, each weighing 5 p\vt. 7 grs.,may be 
made of 3 lb. 5 oz. 16 pwt. 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans. 189^^ times. 
6. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
6 oz. 10 pwt. ? 

7. How many shingles, each covering a space 4 inches 
p'!r« way and 6 inches the other, would it take to cover 1 
I square foot ? How many to cover a roof 40 feet long, and 
/ 24 feet wide ? (See IT 25.) Ans. lo \.\ie\^&V^^^^ ^^nsss^^^. 

/ 8. How many cords of YTOod m i^. ^^^ 'ife 1^^\.\ws%^ v%s.^ 
J pride, and 6 feet high ? , Aivi, \ ^^\^^> "^^^ ^^^^v^^ 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height ; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to cover the 
walls? Arts. 8^. 

10. How many cord feet in a load of wood 6^ feet long, 

2 feet wide, and 5 feet high ? Ans. A^ cord feet. 

11. Ka ship sail 7 miles an hour, how far will she sail, 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of hrandy, at $ 2^75 a gal- 
lon ; how much did each hogshead come to, and to how 
much did the whole amount } 

13. How much cloth, at 7 s. a yard, may he bought for 
29ie.ls. ? 

14. A goldsmith sold a tankard for 10 £, 8 s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ?- 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt. ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 0'18 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb 
oi lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44 J feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it, take to 
cover one side ? to cover both sides ? 

Ans, 16020 shingles. 

19. How many step^, of 30 inches each, must a man take 
. in travelling 54J- miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning ^ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

- 22. If 9 .candles are made from 1 pound of tallow, how 
ftiany dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4^ojyu;uJs 
6 ounces of wool ? 
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IT 38. 1. A ^yiaougiit a Kniie Tor 9 pence; 
for 3 pence ; how much did he give for both ? Ans. ' •.. ^ 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for iTk^bk ; 
how much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 8. 3 d., an- 
other for 7 d. ; how much did they all cost ? Am, 4 s. 4 d. 

4. How many gallons are 2 qts. -f- 3 qts. -f- ^ <I^* ^ 

5. How many gallons are 3 qts. -f- 2 qts. -f- 1 qt 4* d 
qts. + 2 qts. ? 

6. How many shillings are 2 d. -|- 3 d. -f- 5d. 4- 6 d. -{-fA. ? 

7. How many pence are 1 qr. -f- 2 qrs. -|- ^ q"* + 2 qrs- 
-f- 1 qr. ? 

8. How many pounds are 4 s. + 10 s. + ^^ s. + 1 s. ? 

9. How many minutes are 30 sec. + 45 sec. -}~ 20 sec. ? 

10. How many hours are 40 min. + 26 min. + 6 min. ? 

11. How many days are 4 h. + 8 h. -|- 10 h. + 20 h. ? 

12. How many yards in length are 1 f. + 2 f. -{- 1 f. ? 

13. How many feet are 4 in. + 8 in* + ^^ i*^* + 2 in. 
+ lin.? 

14. How much is the amount of 1 yd. 2 fU 6 in. -f- 2 yds. 
1ft. 8in.? 

15. What is the amount of 2 s. 6 d. 4-4 s. 3 d. -j-'^s. 8d. ? 

16. A man has two bottles, which be wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15iS. 14 s. 6 d., a pair of 
oxen for 20 iS . 2 s. 8 d., and a cow for 5iS . 6 s. 4 d. ; what 
did he pay for all ? • 

When the numbers are large, it will be most convenient 
tp write them down, placing those of the same kind, or de- 
nomini^tion, directly under each other, and, beginning with 
those of the least value, to add up each kind separately. 

In this example, adding up the 
column of pence, we find the amount 
to })e 18 pence, which being cr 1 s. 
6 d., it is plain, that we may write 
dovni the 6 d. under the column of 
pence, and reserve the 1 s. to be add- 
ed in with the otfuer «^i^\&£i9^s 



- 



OPERATION. 

£. 9. d. 

15 14 6 

20 2 8 

5 6 4 

41 3 6 
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lext, adding up the column of shillings, together with 
le 1 8. which we reserved, we find the amount to be 23 s 
=: l£, 3s. Setting the 3 s. under its otmi column, we add 
the 1 £ . with the other pnunHg^andy finding the amount to be 
41iS ., we write it down, and the work is done. 

Ans, 41 iS . 3 s. 6 d. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number : 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each pther. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, till yoik 
come to the last, whose amount is written as in simple num- 
bers. 

Proof The same as in addition of simple numbers. 

EXAMPIiES FOR PRACTICE. 



£. 5. d. 


qr. 


£. *. d. 


£. 


9. 


d. 


46 11 3 


2 


72 9 6J 


183 


19 


4 


16 7 4 





18 \0l 


8 


17 


10 


538 19 7 


1 


36 16 5f 

• 




15 


4 






Troy Weight. 








lb. oz, pwt. 


gr- 


oz. pwt. gr 


oz. 


pwt. 


gr. 


36 7 10 


11 


6 14 9 






18 


42 6 9 


13 


8 6 16 




13 


16 


81 7 16 


15 


3 11 10 


3 


7 


4 



Bought a silver tankard, weighing 2 lb 
cup, weighing 3 oz. 10 pwt., and a silver tl. 
^/f}rt 23grs*} what was Uie weight of the 
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Avoirdupois Weight. 



r. 


ewU qr. 


Ih, 


oz. 


dr. 


ctot. qr. tb. 


oz. 


dr 


14 


11 1 


16 


5 


10 


16 3 18 


♦6 


14 


25 


2 


11 


9 


15 


2 16 


8 


12 


7 


18 


25 


11 


9 


22 


11 


10 



A man bought 5 loads of hay, weighing as follows, viz. 
23 cwt. ( = 1 T. 3 cwt.) 2 qrs. 171b. ; 21cwt 1 qr. 16 lb. ;• 
19cwt. qr. 24lb. ; 24 cwt 3 qrs. ; 11 cwt. Oqr. lib.; 
how many tons in the whole ? 



yds. qr. na. 
36 1 2 
41 2 3 
65 3 1 



CiiOTH Measure. 

E.FI' qr. na. 
41 1 2 
18 2 3 
57 1 



E. En. qr. na. 
75 4 2 
31 1 
28 3 1 



There are four pieces of cloth, which measure as follows, 
viz. 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 



Long Measure. 



Deg. 


Tin. fur. r. 


A 


in. 


har. 


69 


46 6 29 


15 


10 


2 


216 


39 1 36 


14 


6 


1 


678 


53 7 24 


9 


8 


1 ' 



Mi. fur.pol, 
3 7 

8 6 27 



Land or Square Measure. 



Pol 


ft- 


in. 


.4. rood. pol. ft. 


in. 


36 


179 


137 


^ 66 3 37 246 


228 


19 


248 


119 


29 1 28 93 


25 


12 


96 


76 


416 2 31 128 


119 



i 
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There are 3 fields, which measure as follows, viz. 17 A. 
8r. 16 p.; 28 A. 5 r. 18 p.; 11 A. Or. 25 p.; how much 
land in the three fields ? 

Solid or Cubic Measure. 



Ton. 
29 


ft. m. 
36 1229 




yds. ft. in. 
75 22 1412 


cords. 
37 


119 


12 


19 


64 




9 26 195 


9 


110 


8 


11 


917 




3 19 1091 


48 


127 








Wine Measure. 








Hhd, 
61 


gal. qU. pt», 
53 1 1 


Tun. 
37 


hkd. gat. qU. 
2 37 2 






27 


39 3 





19 


1 59 1 






9 


13 


1 


28 


2 






• 






- 







A merchant hought two casks of hrandy, containing as 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? 

Dry Measure. 

Bus. p. ft. pt. Ch. bus, p. qts. 

36 2 5 1 48 27 3 6 

19 3 7 6 29 1 7 



Time. 

F. mo. w. d, h. m. s. Y. m, *o. d. 

57 11 3 6 23 55 11 40 3 1 5 

84 9 2 16 42 18 16 7 4 

32 6 5 6 18 6 ^ 27^ 6 2 
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SUBTRAOTZOir 

OF COMPOUND NUM3ERS. 

IT 39. 1. A boy bought a knife for 9 cents, and sold it 
fbr 17 cents ; how m,uch did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. '6 d. .; 
how much more was the cost of the book than of the slate ? 

3. A boy x>wed his playmate 2 6.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of theh' 
costs ? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 8. 6 d. ; 
how much "was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gal. — 2 gal. 3 qts. ? 4 gal. 1 qt. 

— 1 gal. 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3in. -- 1ft 6in.? 7ft. 8in. —4ft. 2in.? 7ft;. 8in. — 6ft. 
10 in. ? 

9. What is the difference between 4£* 6 s. and 1 ig . 8 s. ? 

10. How much is 3iB . — (less) Is.? 3£. — 2 s. ? 3iB . 

— 3s.? S£. — 15s.? S£.j^s.—2£. 6s.? lOiS. 4s.— 

Sie.as? 

11. A man bought a horse for dO£. 4 s. 8d., and a cow 
for 5iS . 14 s. 6 d. ; wh»< is the difference of their cost#? 

OPERATION. ^s tiie two numbers are large, 

Mnuend, 30. 4 8 it will be convenient to wn^^^ 
SubtraJiend, <i 14 6 *^^°J down, the less under the 

'^ greater, pence under pence, sbil- 

AnsJt 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4 s. 
makes 24 s., from which taking 14 s. leaves 10 s., which we 
set down. We must now carry 1 to the 6iS., making 6£., 
which taken from 30 £ . leaves 24iS., and the work is done. 

Note. The most convenient way in borrowing is, to sub- 
H* 
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tract die sabtrtihend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Ckmpmmd Num- 
hers. 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract tiie lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof, Add the remainder and the subtrahend together^ 
as in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minuend. 

RXAMPI.BS FOR PRACTICE. 

1. A merchant sold goods to the amoiyit of 136iS . 7 s. 6i^d.^ 
and received in payment 50 iS. 10 s. 4|-d; how much re- 
mained due ? Ajis, 85!£. 17s. If d* 

SLlA man bought a farm for t256iS. 10 s., and, in selling 
it, wSi 87 iS . 10 s. 6 d. ; how mucK^^id he sell it for ? 

)W lieSiS. 19 s. 6 d. 

3. A man bought a horse for 27 iB . ani^a pair of oxen for 
19iS . 12 8. 8^ d. ;.liow much was the horse xalued more than 
the oxen ? 

4. A merchant drew from a hogshead of moh^se% at one 
time, 13 gal. 3 qts. ; at another time, 5 gal. 2 qn^ 1 pt ; 
wLat quantity was there left ? Ans. 43 gal. 2 qK. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang aleak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in the 
cask ; how much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 5 oz. 7 pwt. 13 grs. ; how much did 
the tankaxd weigh without the lid ? 
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7. From 16 iB. 2 oz. 5 pwt. take 9 oz. 8 pwt lOgrs.- 

8. Bought a hogshead of sugar, weighing 9 cwt 2 qrs. 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 qr. 
11 lb. 5 oz. ; 2 qrs. 18 lb. 10 oz. ; 26 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

Arts, 6 cwt 1 qr. 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 6 fur. 16 r. take 16 m. 6 fur. 26 r. 12 fit. 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods ^ the* other, 14 acres 3 roods: he has two 
pastures. also; one containing 26 A. 2 r. 27 p.; the other, 
46 A. 6 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft. take 26 A. 6 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 6 cords 7 
cord feet; what was the quantity of wood left.^ 

14. How many days, hours and minutes of any year will 
be future time on the 4di day of July, 20 minutes past 3 
o'clock, P. M. ? Ans. 180 days, 8 hours, 40 minutes. 

15. On the sam'e day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 
. yx (1827. Istm. 2d day. Note. In casting in- 

'^' ^' I 1826. 12 28 terest, each month is 

Am. 4 days. reckoned 30 days. 

17. A note, bearing date Oct 20th, 1823, wasf paid April 
25th, 1825 ; how long was the note at interest^ 

18. What is the difference of time from S^t. 29, 1816, to 
April 2d, 1819 } Aha. 2 y. 6 ra. 3 d 

19. London is 51® 32', and Boston 42^ 23' N. latitude, 
what is the difference of latitude between the two places } 

Am. 9**^^ 
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20. Boston is 71° 3', and the city of Washington is 77* 
43' W. longitude ; what is the difference of longitude be- 
tween the two places? Ana. 6° 40'. 

21. The island of Cuba lies between 74° and 85° W. lon- 
gitude ; how many degrees in longitude does it extend r 

IT 40- 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing! 1°? 

Note. The circumference of the earth being 360°, and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the eartl^ on its surface, from 
west to east, is 

15° of motion in 1 hour of time; consequently,- 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the da? 
1 hour earlier than the place westerly^ which must be par 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

~ . it will be 16 minutes past 11 o'clock 

44 minutes. ^^ ^j^^ ^^^^^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Ajis. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about ISS" W. longitude, when it is 28 minutes past 
6 o'clock, A. M. pit the Sandwich Islands, what will be the 
hour in JVIassachusetts ? Asis. 12 o'clock at noon. 
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MUJLTZnbZCIATXOlff U DZVISIOlff 

OF COMPOUND NUMBERS. \ 

IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6 d. per 
yard ; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that pei 
yard ? 

3/ A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt. 1 pt. ; 
how much wine do they all contain ? 

6. A man has 11 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? \ 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. > 

3 X lOd.? *4X7d. ? 7X6d.? 10 X 

9 d. ? 2X3 qrs. ? 5X2 qrs. ? 

8. How much is one third of 2 shillings ? ^ of 2 8. 

3 d. ? i of 2 s. 6 d. ? i of 2 s. 4d. ? ■■ ^ of 3 s. 

6d.? :^of IS. 6d. ? Jof ljd.> Jof 2id.? 



9. At lie. 5 8. 8id. per 
yard, what will 6 yards of 



10. If 6 ysffds of cloth cost 
7£. 148. 4j-d., what is the 



cloth cost ? I price per yard ? 

Here, as ♦t<5 numbers are large, it will be most convenient 
to write tiena down before multiplying and dividing. 

pfERATlON. I OPERATION. 



£. s. d. qr. 

16 8 3 price of 1 yard. 
6 number of yards. 



£. 8. ci. qr. 
6)7 14 4 2 cost of^ yards. 

1 5 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7£ . 1 time, andxisS. 
over ; we write down the 
quotient, and reduce the re- 
mainder (1.^.) to shillings, 
(20 8.,) which, with the given 



Am, 7 14 4 2 cost of ^ yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8d. are 48 d., and 4 to carry 
makes 52 d. =: 4 s. and 4 d. 
over, which we write down ; 
again, 6 times 5 s. are 30 s.l shilling^.) (^\^%«^ i&9^<^*^^>^«% 
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'and 4 to carry makes 34 s. = 
l£, and 14s. over; 6 time| 
1£. ar§ 6£.<, and 1 to carry 
iflake^T^., which we write 
down ;. and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



II. Multiply 3iS. 4 s. 6 d. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair ? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pl^. 
"6 qts., how many bushels ? 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt. 3 
gills, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 6 oz. 12 pwt. 17 

23. How much sugar m 12 
hogsheads, each containing 
9 cvvt. 3 qrs. 21 lb. ? 

25. In 16 loads of hay, each 
weighing 1 T. 3 cwt 2 qrs., 
how many tons ? 



6 in 34 s. goes 5 times, and 4 s 
over ; 4 s. reduced to pence 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, vdth the given qrs. 
(2) = 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and ijt is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22 £. lis. 6 d. 
by 7. 

14. At2ig.'l2s. 6 d. for 5 
pairs of shoes, what is that a 
pair ? 

16. Jf 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 6 bafrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3 na., what 4pes 1 
coat contain ? 

20. If 5^al. 1 gill of wine 
be divided e^j^a^Jy into 7 bot- 
tles, how much wW^each con- 
tain? 

22. If 8 silver cups ^gh 
3 lb. 9 oz. 1 pwt. 16 grs., wl 
is the weight of each ? 




24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
withl7T. 12 cwt 2 qrs. of 
hay, how much is that to each 
team ? 
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" When the rmdtipliery or divisor y exceeds 12, the ^operations 
of multiplying and dividing ace not so easy, unl^s they he 
composite numbers ; in that case, we may make use of the 
component partSy or factorsy as was done in simple fiumbers. 

Thus 15, in the example 
above, is a composite number 



produced by the multiplica- 
tion of 3 and 5, (3X6 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt. 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 11.) 

OPERATION. 
T. twt. qr. 

13 2 

3 one of the factors. 

3 10 2 

5 the other factor, 

17 12 2 the answer. 

27. What will 24 barrels 
of flour cost, at 2iS. 12 s. 4'<1. 
a barrel ? 

29. What will 112 lb. of 
sugar cost, at 7^ d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. Ipt. 3 gJ 



15 being a compi!»site num- 
ber, and 3 and 5 its Compo- 
nent parts, or factors, w^ may 
divide 17 T. 12 cwt. 2 qrs. 'by 
one of these component parts, 
or factors, and the cjuotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(IT 20.) 



One factory 



OPERAtloN. 
T. cwt. or 

3 ) 17 1-2 2 



The Other factor, 5)6 17 2 

Ans. 1.32 



28. Bought 24 barrels «F 
flour for 62 i3. 16 s. ; how 
much was that per barrel ? <%. 

30. If 1 cwt. of sugar cost 
3 £. 7 s. 8 d., what is that per 
lb. ? 



33. What will 139 yards of 
cloth cost, at 3 £. 6 s. 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 + 30 + 9. 

We may now multiply the 



32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt. ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 4614. lis. lid.,, 
what was that #er yard ? 

When the dmsor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after the manner of 



i 
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price of 1 yard by 10, iw^ich 
will give the price of 10 yards, 
and this product again by 10, 
which will give Uie price of 
100yary$. 

W Aaay then multiply the 
price^ot 10 yards by 3, which 
ivill give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, mil evi- 
dently give the price of 139 
yards ; thus : 

£. 9. d. 

3 6 .5 price of 1 yd. 
10 

33 4 2 price of 10 yds. 
10 



long division, setting down 
the work of dividing and re* 
ducing in manner as fol* 
lows: 

139)46i li 11 (3ig. 
417 






332 ^ 1 8 price of 100 yds. 
99 12 6 price of ZOyds. 
29 17 9 price of 9 yds. 

461 11 11 price of 139 yds. 

Note. In multiplying the 
price of 10 yards {SS£. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3i^. 6s. 
5 d.) by 9, to get the price of 
9 yard*, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



44 
20 

891 (6«. 
834 

"67 
12 

695 {5d. 
695 



The divisor, 139, is connf 
tained in 461 £. 3 times, 
(3JS.,) and a remainder of 
44iS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (lis.,) 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor is contained 5 times, 
(5 d.,) and no remainder. 

The several quotients, 3iS , 
6 s., 5 d., evidently make the 
answer. 
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The processes in the foregoing examples may now he pre- 
sented in the form of a 



Rule for the Multiplication of 
Compound Numbers. 

I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numhers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be inore than one, mul- 
tiply the product of 100 by the 
mimber of hundreds; for the 
tensj multiply the product of 
10 by the number of tens; for 
the units^ multiply the mtdti- 
jilicand; and tlie&e several pro- 
ducts will be tlie product re- 



Rule for the Division of Comr 
pound Numbers, 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
d€ir which write the quotient 
and, if there be a remainder 
reduce ,it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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MULTIPLICATION AND DIVISION, &C. IT 42, 



EXAMPLES FOR PRACTICE. 



1. What will 359 yards of 
cloth cost, at 4 s. 7^ d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb. ; how many cwt. ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ? 

3X9X5 = 135. 

7. What will 35 cwt. of to- 
bacco cost, at 3 s. 10^ d. per 
lb.? 

9. If 14 men baild 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7^ days ? 



2. Bought 359 yards of cloth 
for 83ie . s. 4^ d. ; what was 
that a yard ? 

4. If 441 cwt. 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? ^ 

6. If371bu. Ipk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

8. At 759 ie. 10 s. for 35 
cwt. of tobacco, what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7^ 
days, how much is that per 
day? 



\ 



1142. 1. At 10 s. per yard, what will 17849 yards of 
cloth cost ? 

Note. Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
talking aliquot parts of a higher denomination^ as already ex- 
plained in '^Practice^^ of Federal Money, IT 29, ex. 10. 
Thus, in this last example, the price 10 s. = ^ of a pound ; 
therefore, J of the number of yards will be the cost in 
pounds. a-i|A& — 8924 £. 10 s. Ans. 

2. What cost 34648 yards of cloth, at 10 s. or^iB. per 

yard ? at 5 s. = ^£ . per yard ? at 4 s. = -J iS . 

per yard ? at 3 s. 4 d. = ^£ . per yard ? at 2 s. 

= iV ^ • per yard ? Ans. to last, 3464 £, 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = ^ s. per lb ? 

1 at 4 d. = ^ s. per lb. ? at 3 d. = J s. per 

lb. ? at 2 d. = ^ s. per lb. ? at 1^ d. = | s. 

per lb. ? 

Ans, to the last, ^-^ s. m 928 s. 9 d. = 46 iB . 8 s. 9 d. 

4. At $18^75 per cwt., what will 2qrs. =r^cwt. cost? 
what will 1 qr^;= ^ cwt. eost ? what will 16 lb. 

.=r / cwt cost ? what will 14 lbs. = ^ cwt. cost ? • 

fvAat will 8 lbs. = ^ cwt. cost ? 

14 
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6. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 
12 s. 6 d. = 10 s. (= ^ ^ .) and 2 s. 6 d. (= J iB .) ; there- 
fore, 

i)i)340 

170 iS . = cost at 1 8. per yard. 

42 £ . 10 s. = at 2 s. 6 d. per yard. 

Ans. 212 £ 10 8. z= at 12 s. 6 d. per yard. 

/ Or, 

10s. = i^.)340 

^ 2 8. 6 d. = i of 10 s.) 170 iB . at 10 s. per yard. 

42 iS . 10 s. at 2 s. 6 d. per yard. 

Ans. 212 iS . 10 s. at 12 s. 6 d. per yard. 



SUPPIiSmCBNT TO TBS ARITBXIIIEETZO OF 
OOXVXFOVKD KVIXEBERS. 

QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. r 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each? . 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered vdth a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour? '9. In what 
lime does it revolve 1® ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two places being 
known, how is the difference in time calculated ? 11. How 
may operations, in the ' multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts 

of 1 iJ . ? of 1 s. ? — of 1 cwt. ? 13. Wh^tvi^Vis. 

manner of operating usually cailed^ 
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EXCRCISBS. 

1. A gentleman is possessed of 1^ dozen of silver spoons, 
each weighing 3 oz. 6 pwt ; 2 doz. of tea spoons, each weigh- 
ing ISpwt. 14 gr. ; 3 silver cans, each 9 oz. 7pwt. ; 2 silver 
tankards, each 21 oz. ISpwt. ; and 6 silver porringers, each 
11 oz. 18pwt. ; what is the weight of the whoJe ? 

Ans. 18 lb. 4 oz. 3 pwt. 

Note. Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should weigh 6 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cvi't. 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31cwt. 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4^ d. per lb., what costs 1 cwt of rice ? 2 cwt ? 

3 cwt ? ' V 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9 J cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6 j- cwt. of chocolate cost 72 jS. 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2 s. 6d. per 
bushel ? 

Note. 2 8. 6 d. is J of 1 ie . (See IT 42.) 

12. What cost,86 yards of broadcloth, at 16s. per yard? 
Note. Consult IT 42, ex. 6. 

13. What cost 7846 pounds of tea, at 7s. 6 d. per lb.? 
■ at 14 s. per lb. ? at 13 s.' 4 d. ? 

14. At $ 94*26 per cwt, what will be the cost of 2 qrs. 

of tea ? of 3 qrs. ? — of 14 lbs. ? of 21 lbs. ? 

■ of 16 lbs. ? of 24 lbs. ? 

A^/e, Consult If 42, ex. 4 and 6. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $ 1'50 per bushel ? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71° 3', at the city of Washington, 
77° 43', and at the Sandwich Islands, 155° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening ; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? . - 



FRACTXONS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
lohole things are called integers^ or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts^ and that these parts are called fractions^ or 

( broken numbe^sti 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
sixths ; that is, the fraction takes ^ts name or denomination from 
the number of parts^ into which the unit is dividect Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenthsj and 5 of these parts would be 5 sixteenths, expressed 
thus, ^. (The number below the short line, (16,) as before 
taught, (IT i7,) is called thet^ denominator, because it gives 
the name or denomination t^^the parts ; '"the number above 
the line is called th^ ««mera^07y because it numbers the parts. 
The denominator shows how many parts it takes to make 

/attni^ or wjAoZe ^Atn^;\ the numerator shows how many of 
these parts are expre^ed by the fra>ction>. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? 2 parts ? 3 parts ? 

4 parts ? 5 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pi::ces be given to Harry, what will be his fraction of the 
pie ? if 6 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that, fractions arise from 
division, (IF 17,) and that the numerator xci^.'^V^c.av^v^'^^^^'^ 

I* 
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c^mdendy and the detuminator a divisor^ and the value of the 
fraction is the quotient ; thus, j- is the quotient of 1 (the 
numerator) divided by 2, (the denominator ;) ^ is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much, 
that is, 3 divided by 4 \ thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
sign of division* 

i., *• 4. i» !-• I. i ^ IS ^Q dividend, ox numdrator , 

expresses the quotient, of which ^ -T-. ,. ,. . , 

^ ^ < 4 IS the divisor t or denominator. 

3. If 4 oranges be equally divided amop^ 6 boys, what 
part of an orange is each boy's share ? 

A sixth part of 1 orange is j^, and a sixth part of 4 oranges 
is 4 such pieces, = f . Ans. J of an orange. 

4. If 3 apples be equally divided among 6 boys, what part 
of an apple is each boy's share? if 4 apples, what ? if 2 
apples, what ? if 6 apples, what? 

5. What is the quotient of 1 divided by 3 ? of 2 by 3 ? 

oflby4? of2by4? of3by4? of5 

by7? of6by8? — of4by5? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? J of 3 oranges ? 

■J of 3 oranges ? — ---tof4? iof2? |of6? 

|of3? iof2? 

A Proper Fraction, (Since the denominator shows the num- 
ber of parts necessar)^ to make a whole thing, or 1, it is plain, 
that, when the numerator is less tlian the denominator, the 
fraction is less than a unit, or tvkole thing ; it is then called a 
proper fraction. Thus, ^, §, &c. are proper fractions. 

An Improper Fraction, When tlie numerator equals or cx- 
ceeds the denominator, the fraction equals or exceeds unity, or 
I, and is then called an improper fraction. Thus, f , J, f , ^j 
are improper fractions. * 

A Mixed Number^ as already shown, is one composed of a 
whole number and a fraction. Thus, 14^, 13 J, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into € 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary. 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction ? ' 

Was James's fraction proper^ or improper 7 Why ? 
Was yaucy'a ihtction prope;, or iaxpwyp« I Wl\y ? 
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To change an improper fractum to a whole or mixed nwnbef 

IT 44. It IS evidenty that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (^) of 

an apple ? in f ? in f ? in 4^ ? in 

^? rin^? in -4^? in Af^? 

2. How many yards in f of a yard ? ' in f of a yard ? 

inf ? inf? ^inJjf? in^? *« 

^? inJf? in^<i? iny? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 

in^? in-V^? in-^? in^? in 

i^A? in^? 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro- 
per fraction to a whole or mixed mrniher. 

4. If I give 27 children \ of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPFR4.TION dividingthe numerator, 27, (= the num- 

A\2^ ' ^^^ ^^ parts contained in the fraction,) by 

^H. the denominator, 4, (= the number of 

Ans* 6f oranges. parts in 1 orange,) wilJ^ive the number 

of whole oranges. 

^ Hence, To reduce an improper fraction to a whole or mixed 
^nMmftcr,-^RuLE : Divide the numerator by the denominator ; 
' the quotient will be the whole or mixed number.. 

EXAMPLES FOR PRACTICE. 

5. A man, spending |^ of a dollar a day, in 83 days would 
spend ^^ of a dollar ; how many dollars would that be ? 

: Ans, $13f. 

6. In -^^J^ of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute: therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ans, 23|-5 hours, 

7. In ^^^ of a shilling, how many units or sliiilings ? 

Ans, 730f^ shillings. 

8. Reduce ^|{g9 to a whole or mixed number. 

9. Reduce Jf , ^-, fJJ, ^f , 54^, to whole or mix- 
ed nuniibers. 
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Th reduce a whole or mixed number to an improper frctctunu 

IT 46. We have seen, th?it an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves of an apple ? Ans. 4 
halves ; that is, f . In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170? in 492? 

2. Reduce 2 yards to thirds. Ans. f . Reduce 2f yards to 

thirds. Ansi^ f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. 5 yards. 6f yards. 6§ 

yards. 

3. Reduce 2 bushels to /ottr^/i5. — — 2f.bu. 6 bushels. 

6^ bushels. 7f bushels. 25| bushels. 

4. In 16^^ dollars, how many ^^ of a dollar ? 
-}^make 1 dollar: if, therefore, we multip'y 16 by 12, that 

is, multiply the whole nwnher by the denomi mtor^ the product 
will be the number of 12ths in 16 dollars ; 16 X 12 = 192, 
and this, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, J^ of a 
dollar. Answer. 

•i^ OPERATION. 

16-]^ dollars. 
12 



192 = 12th8 in 16 dollars, or the whole number. 
5 = 12ths contained in the fraction. 

_ _ *» 

197 = J^, the answer. 

Hence, To reduce a mixed number to an improper fractiony—^ 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

i:XAMPL.ES FOR PRACTICE. 

5. What is the improper fraction equivalent to 23§i hours ? 

Ans. -^a^ of an hour. 

6. Reduce 730^^ shillings to 12ths. 

As -j^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as. In 730 s. 3 d., how many pence ? 

Ans. fi^fa of a shilling ; that is, 8763 pence. 



■•?^^ 
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7. Reduce 1 J§, 17J*, 8^, 4/^oSr, and 7tt» to improper 
fractions* ^ 

8. In 156j^ days, how many 24tfas of a day? 

Am. ^Jfi = 3761 hours. 

9. In 342^ gallons, how many 4ths of a gallon ? 

Ans. J^^ of a gallon = 1371 quarts^ 

To reduce a fraction to Us lowest or most simple terms. 

IF 46. The numerator and the denominator, taken to- 
gether, are called the terms of the fraction. 

If j- of an apple be divided into 2 equal parts, i& becomes f . 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, the parts 
are made 2 times as many as they were before ; btU they are oidy 
HALF AS large; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and hence it is 
that f is the same in value or quantity as \. 

f is 2 parts; and if each of these parts be again divi^d 
into 2 equal parts, that is, if both terms of the i; action be 
multiplied by 2, it becomes f . Hence, tJ = ^ =r |, and the 
reverse of this is evidently true, that f = J z= ^J. 

It follows therefore, by multiplying or dividing both terms of 
te fraction by the same number^ we change its terms without 
altering its value. 

Thus, if we reverse the above operation, and divide both 
terms of the fraction | by 2, we obtain its equal, f ; dividing 
agam by 2, we obtain ^, which is the most simple form oC the 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing f into its equal j- is called re- 
ducing the fraction to its lowest terms: It consists in dividing 
both terms of the fra^etum by any number which will divide tfiem 
both without a remainder y and the quotient thence arising in the 
same manner^ and so on^ till it appears thai no number greater 
*han 1 unU again divide them, ' 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ or common meor 
sure of those numbers. The greatest number that will do 
Hiis is called the greatest common divisor. 
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1. What part of an acre are 128 rods ? 

One rod is ^hs ^^ ^^ acre, and 128 rods are f§^ of an 
acre. Let us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal |^. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal f , which is now 
in its lowest terms, for no greater number than 1 will agair 
measure them. The operation may be presented thus : 

)128 32 4 
i-rrr = -— - zz— of an acre. Answer* 
160 40 6 

2. Reduce j^, ^f-, ^^, and Jfff to their lowest terms. 

^'^' h h h and |. 

Note, If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
bjl^, the whole number is also. If it ends wiih an even 
nuihber, it is divisible by 2 ; if with a 5 or 0, it is divisible . 
by -5. - • 

3. Reduce fj^, ^^, Jff , and f^ to their lowest terms. 

^ 47. Any fraction may evidently be reduced to its lowest 
terms I ^y a single division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
*^y t^ ^o numbers may be found by a sort of trial easily made, 
^et t iie numbers be the two terms of the fraction -fff . The 
com^ aaon divisor cannot exceed the less number^ for it must 
'J^ea sure it. We will try, therefore, if the less number, 128, 
^^' -ch measures itself, will also divide or measure 160. 

12X i^l60Cl ^^® ^^ ^^^ S^®® ^ time, and 32 re-^ 

12S main; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32) 128(4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 123, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 -j- 32. 32 in 128 goes 4 times, withr 
out anjf remainder. Consequently, 32 i^ a divispr of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in 
160 than in 128, and no number gieater than their difference, - 
&at js, greater than 32^ can do it. 
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Hence the rule for finding the grecUest common dwiaor of 
tioo nvmhers : — ^Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last divisor will be the greatest common divisor required. 

Note. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the g^atest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction f^, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 

21)35(1 
21 



14)21(1 
14 



21 3 



6. Reduce -^^ to its lowest terms. Ans, ■^. 

Note. Let these examples be wrought by both methods ; 
by several divisors, and tdso by finding the greatest common 
divisor. 

6. Reduce ^ft^ to its lowest terms. Ans. j. 

. 7. Reduce ^^f to its lowest terms. Ans. f . 

8. Reduce -^^ to its lowest terms. Ans. m* 

9. Reduce ^ff to its lowest terms. Ajis. i. 

To divide a fraction by a whole number. 

IT 48. 1. If 2 yards of cloth cost f of a dollar, what dees 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, bow 
much is that per day ? f -^ 3 = how much ? 

'6. If a boy divide f of an orange among 2 boys, how much 
will he give each one ? f -^ 2 = how much ? 

4. A boy bought 6 cakes for f§^ of a dollar ; what did 1 
cake cost ? «f3- -7- 6= how much ? • 



5* If 2 bushels of apples cost ^ of a dollar, what is that 
per bushel ? 

1 bushel is the half of 2 bushels ; the half of f is i. 

Am, ^ dollar. 

6. If 3 horses consume H o{ ^ ton of hay in a month, 
what will 1 horse consume in the same time ? 

^ are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in 12, ^ many 
parts 1 horse will consume. Am. -^^ of a ton. 

7. If Jf of a barrel of flour be divided equally among 6 
families, how much will each family receive ? 

f f is 25 parts ; 5 into 25 goes 5 times. Am, t/^ of a barrel. 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number ; and consists, as may 
be seen, in dividing the nianeratar, (when it can be done 
without a remainder,) and under the quotient writing the 
der*imdnoUor, But it not unfirequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided j- of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 41hs. 

Am. He gave J of a dollar to each. 

9. A mother divided ^ a pie among 4 children ; what part 
of the pie did she give to each ? ^ -j- 4 = how much ? 

10. A boy divided J of an orange equally among 3 of his 
companions; what was each one's share? ^ — 3 =: how 
much ? 

11. A man divided f of an apple equally between 2 chil- 
li ren ; what part did he give to each ? J divided by 2 == 
ivhat part of a whole one ? 

} is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8ths. The parts are now twice so mam/y but they 
Are only half so large ; consequently, f is only half so much 
*s J» Am. f of an apple. 

Tn these last examples, the* fraction has been divided by 
multipflyinff the denominator^ without changing the numerator. 
The reason is obvious ; for, by multiplying the denominator 
by any number, the parts are made so many times snudlor^ 

ice it will take so many more of them to make a whole 
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one ; and if no more of tliese smaUer parts be taken than 
were before taken'of tbe hrger^ that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less. 

IF 49. Hence, we have two wcuf$ to dmde a fraetum by 
a whole number : — 

\ Ji. JOivide the numerator by the whole number, (if it will 
^ontain it without a remainder,) and under the quotient write 
the dettoxQinator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOR PRACTICE. 

1. If 7 pounds of coffee cost J^ of a dollar, what is that 
per pound ? J^ -f- 7 == how much ? Ans. W^ of a dollar. 

2. l( a of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^^ -j- 24 = how much ? 

3. If 12 skeins of silk cost f)- of a dollar, what is that a 
skein ? ff -j- 12 = how much ? 

4. Divide f by 16. 

Note, When the divisor is a- composite number, the in- 
telligent pupil will perceive, tiiat he can first divide by one 
component part, and the quotient thence arising by the 
other ; thus he may frequently shorten the operation. In 
the last example, 16 = 8X2, and f -^ 8 = i, and ^ -!- 2 
= -jJg-. Ans. -j^. 

5. Divide ^ by 12. Divide ^ by 21 . Divide ff by 24. 

6. If 6 bushels of wheat cost $ 4f , what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans. ^f = -1^ of a dollar, expressing the fraction in its 
lowest terms. (TT 46.) 

7. Divide $ 4^^ by 9. Quot. tW of a doUar. 

8. Divide 12f by 5. Quot. y = 2f 

9. Divide 14J by 8. Qoit. IfJ. 

10. Divide 184^ by 7. Ans. 26^. 

Notuf. When the mixed number is largej it will be most 
convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper fraction ; and, after di- 
viding, annex tiie quotient of the fractiotC to the cv^vcvt5fts&.vi.C 
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11. Divide 2786^ by 6. Arts. 464f. 

12. How many times is 24 contained in 7646^ ? 

Ans. SlSffJ. 

13. How many times is 3 contained in 462^? 

Ans. I54i. 

To muUiply afracli&n by a whole number. 

IT 60. 1. If 1 yard of cloth cost ^ of a dollar, what will 
2 yards cost ? ^ X 2 z= how much ? 

2. If a cow consume j[- of a bushel of meal in 1 day, how 
much will she consume in 3 days ? ^ X 3 = how much ? 

3. A boy bought 5 cakes, at If- oV a dollar each ; what did 
he give for the whole ? ^ x 5 = how much ? 

4. How much is 2 times i? 3 times ^P 2 

times f ? 

6. Multiply f by 3. f by 2: i by 7. 

6. if a nian spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2f in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator^ without changing the denominator. 

But it has been made evident, (IT 49,) that midtiplying the 
denominator produce** tlie same effect on the otuue of the frac- 
tion, as dividing the numerator: h^nce, also, dividiiig the de- 
^jio?ninator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the terms of the fra<^tion is to be multiplied, the 
same result will be effected by dividing the other; and where 
one term is to be divided^ the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil vp snorten the operations of fractions. Thus, 

the following example : 

^ of a dollar for 1 pound of suga '. what will 1 1 pounds 

5t? 

[ultiplying the mnrt^rator by ll,v 'i( obtain for the pro- 
^ = ^ Df a doW W the aaswej 




IT 51. FRACTIONS. Ill 

IT 51. But, by applying the above principle, and dhidhtg 
the denominatoTy instead of multiplying the namercUoTj we at 
once come to the answer, f , in its lowest terms. Hence, 
there are two ways to multiply a fraction by a whole number:—^ 

/ I. Divide the denominator by the whole number, (when it 
\ can be done without a remainder,) and over the quotient 
'' write the numerator. — Otherwise, 

II. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper firactiion, it may be reduced to a whole or mixed 
number. 

£XAMPI.E8 FOR PRACTICE. 

1. If 1 man consume ^ of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

jncn ? 9 men ? Ana. to the last^ 1 J barrels. 

2. What is the product of ^ multiplied by 40 ? ,3^ X 
40 = how much ? An8. 23f . 

3. Multiply -rt^ by 12 by 18. by 21. by 

36. by 48. by 60. 

Note, When the multiplier is a composite number, the 

pupil will recollect, (IT 11,) that he may first multiply by 

one component part, and that product by the other. Thus, 

in the last example, the multiplier 60 is equal to 12 X 5 ; 

, therefore, T% X 12 = U, and U X 5 = fj = 5t«ir, Ans. 

4. Multiply 5J by 7. Ans. 40f . 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately ^ and 
add the results together. Thus, in the last example, 7 times 
5 are 35 ; and 7 times f are ^ =^ S^-, which, added to 35, 
make 40 j-, Ans. 

Or, we may multiply the fra^^tion first, and, writing down 
r ^e fraction, reserve the integers, to be carried to the product 
df the whole number. 




5. What will 9^ tons of hay come to at $ 17 per ton ? 
A If a mm travel 2^ miles m\\iwvt,VQ»-w 'l^^^*'^^^^^ 

1 
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travel in 6 hours ? in 8 hours ? in 12 hours ? — 

in 3 days, supposing he travel 12 hours each day? 

Ana. to the last, *nf miles. 

Note. The fraction is here reduced to its lowest terms ; 
the same will be done in all following examples. 

To mdtijdy a whole number by a fraction, 

IT M. 1. If 36 dollars be paid for a piece of cloth, what 
costs f of it ? 36 y I = how much ? 

f of the quantity wul cost | of the price ; j- a time 36 dol- 
lars, that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollars. 
* From ^e above example, it plainly appears, that the o&- 
ject in muUiphfing by a fraction^ whatever may be the nudtipH" 
candy is, to take out of the multiplicand a^r(, denoted by the^ 
multiplying fraction ; and that this operation is composed oC 
ttoo otners, namely, a division by the denominator of the 
multiplpng fraction, and a nmltiplicaHan of the quotie^nt by 
the numerator. It is 'matter of indifference, as it respects 
the resulty which of these operations precedes the other, foi 
36 X 3 -5- 4 = 27, the same as 36 -^ 4 X 3 z= 27. 

Hence, — To multiply by afractionj whether the multiplicand 
be a whole number or a fraction^-^ 

RULE. 

Divide the multiplicand by the denominator of the multi'i 
plying fraction, and multiply the quotient by the numerator ; 
or, (which will often be found more convenient in practice,) , 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than «n%, it will 
always require the product to be less than the mtdtiplicandj ., 
to which it would be only equal if the multiplier were 1. 
^j^We have seen^ (IT 10,) that, when two numbers are mulltr 

led together, either of them may be made the multipliers^ 
^ ithout affecting the result. In the last example, therefore, 
instead of multiplying 16 by f, we may multiply § by 16, 
(^ 59,) and the result wiU be the same. 
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SXAMPltES FOR FRAOTICB. 

• • 

2 What will 40 bushels of corn come to at f of a dollar 
per bushel ? 40 X f = how much ? 

3. What will 24 yards of cloth cost at } of a dollar per 
yard ? 24 X | = how much ? 

4. How much is ^of 90? f of 369? ^ of 45? 

5. Multiply 45^ by ^. Multiply 20 by ^. 

To multiply onefiacHon by another, 

IT 63. 1. A man, owning f of a ticket, sold f of his 
share ; what part of the whole ticket did he sell ? f of {^ is 
how much ? 

We nave just seen, (IT 62,) that, to multiply by a fraction, 
is to divide the tmdtipliccmd by the denomincUory and to multi' 
ply the quotient by the numerator, f divided by 3, the de- 
nominator of the multiplying fraction, (1^49,) is -^, which, 
multiplied by 2, the numerator, (IT 51,) is -j^, Ans. 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new nu- 
meratoTy and the two denominatora far a new denominator. 

EXAMPLES FOR PRACTICE. 

2. A man, having f of a dollar, gave J of it for a dinner ; 
what did the dinner cost him ? Ans, j- dollar. 

3. Multiply i by f . Multiply ^ by f . ^roduct^ ^. 

4. How much is f of f of f of f ? 

Note. Fractions like the above, connected by the word 
ofy are sometin^s called compound fractions. The word of 
implies their continual multiplication into each other. 

Ans. ifj = /^. 

When .there are several fractions to be multiplied con- 
tinually together, as the several numerators are factors of the 
new numerator, and the several denominators are factors of 
the new jdenominator, the operation may be shortened by 
dropping those factors which are the same in both t^rmSy on the 
principle explained in IF 46. Thus, in the last example, Jfe" 
\ hh ^^ ^^^ * ^ *°^ * ^ ^^^ among the numerators a|P 
«tiaong the denominalors; therefore we drop them^ m.ultiQi:i|r 
ing together only the remammg Tivimet^<St%^*i. V.'^ ^^^*^'^^^^ 
^flewnumerator, and the renvamVft^ ^^'^^'^^'^'^^^^'^^ ^^^^k. 
^^> for a new denoDainatDr, laaAdii^ ^% '=- i^'s -^^^^ ^^ '-k 
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5. f offoff off of^of Joff =zliowmucli? Ans. ^. 

6. What is the continual product of 7, i, ^ of f and 3 J ? 

Not^. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina- 
tor, thus, ^. Ans. 2|^ 

7. At ^ of a dollar a yard, what will {^ of a yard of cloth 
cost ? 

8. At 6f dollars per barrel for flour, what will -^ of a bar 
rel cost ? 

6f = jy.; then^X A = fH= $mi} ^n^- 

9. At f of a dollar per yard, what cost 7£ yards ? 

10. At $ 2^ per yard, what cost 6f yards ? Ans, $ 14ff • 

11. What is the continued product of 3, f , f of f , 2^, and 
ii off of I? Ans. fjf. 

^ If 64. The Rule for the mulHplicaiion of fractions may 
now be presented at one view : — 

1. To multiply a fraction by a whole number^ or a whole 
member by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, ;^Wto//tpty the nwnerator by it, and under the product 
write '^e denominator, which may then be reduced to a 
whole oir mk^ed number. 

"^ II. To rmltiply a mixed number by a whole number ^ — Multi- 
ply the fraction and integers, separately, and add their pro- 
ducts together. 

III.* To multiply one fraction by another, — ^Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Note, If either or both are miaed numbers, they- may first 
be reduced to improp^ fractions, 

^jBXAMPIiES FOR PRACTICE. 

-,, 1. At $§ per yard, what cost 4 yards of cloth ? — 5 

Vdfg. ? 6 yds. ? 8 yds. ? 20 yds. ? ^ 

Ans, to the last, $ 15. / 

2. Multiply 148 by f by J. by ^. by ,%. 

Last product, 44-^» 

\3 If 2^ tons of hay keep I horse througji the wintti 

\ ^ 
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how much will it take to keep 3 horses the same time? — - 
7 horses ? 13 horses ? Ans. to last^ 37-J^ tons. 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? 

5. At $ 14J per cwt, what will be the cost of 147 cwt. ? 

6. A owned f of a ticket ; B owned -ft of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ^ what was 
each one's share of the money ? 

7. Multiply i of f by i of t- Product, i- 

8. Multiply 7^ by 2^15^. Product, 15|. 

9. Multiply i by 2f . Product, 2^. 

10. Multiply f of 6 by f. Product, 1. 
11.- Multiply I of 2 by J of 4. Product, 3. 

12. Multiply continually together ^ of 8, f of 7, f of 9 
and ^ of 10. Product, 20. 

13. Multiply 1000000 by f . Product, 555555|. 

To divide a whole number by a fraction. 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number by a fraction. 
. 1. A man divided $9 among some poor people, giving 
/them |- of a dollar each ; how many were the persons who 
received the money ? 9 h- J = how many ? 

1 dollar is f, and 9 dollars is 9 times as many, that is, ^ ; 
then ^ is contained in ^ as many times as 3 is contai^ied 
in 36^, Ans, 12 persons. 

Thatis, — Multiply the dividend by the deruminator of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

2. How many times is f contained in ^8? 8 Ht -^ = how 
many ? " 

^ OPERATION. 

8 Dividend. % 
6 Denominator. 

Numerator, 3)40 

Quotient, 13 J times^ the Answer. 

To multiply by a fraction, we have seen;^ (tC 5*I^N| \?sss<;Jvs3w^ 
two operations — a division and a muttipUca^k^xya \ ^cv^^^^^*^^ 
""irWc^e by a fractiou implies two op^t^^^.ou<^ — a TwiXxNr^VioS^fiWw 
\j/a division, 

Ik 
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IT 66 



IT 65. Division is the reverse of multiplication. 



To muliiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(TT 52,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
tient by the numerator. | 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



To divide by a fracticu^ 
whether the dividend be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



12 multiplied by f, the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 52,) to which it is 
only' equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



12 divided by f, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal whe^L the di- 
visor is 1, and hss when the 
divisor is more than 1. 



SIXAMPIiES FOR PRACTICE, 

1. How many times is ^ contained in 7 ? 7 -s- J = how 
many ? 

2. How many times can I draw J of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by |. 6 by f . 10 by f . * 

4. If a man drink -^^ of a quart of rum a day, how long 
will 3 gallons last him ? 

5. If 2£ bushels of bats sow an acre, how many acres will 
22 bushels sow ? 22 -^ 2f = how many times ? 

* Note, Reduce the mixed number to an improper frac- 
tion, 2J = -y-. Ans. 8 acres. 

6. At $4f a yard, how many yards of cloth may be 
bought for $B7? _ Ans» 8^ yards. 

Z, How many times is ^^ contained in 84 ? 
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8. How many times is -^ contained in 6 ? 

Ans. f of 1 time. 
1^. How many times is 8|- contained in 53 ? 

Ans, 6f f times. 
"10. At ^ of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -^ | = how mat 
times ? 

To dioide one fraction by another, 

IT 65[. 1. At f of a dollar per bushel, how much rye mi 
be bought for -^ of a dollar ? f is contained in f how mai 
times ? 

Had the rye been 2 whole dollars per bushel, instead off 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been ^ ; but the 
divisor irf 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotieoyt -^ is 3 times too smaU^ and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times ^ = 
•^, bushel, Ans. 

The process is that already described, IT 55 and IT 66. If 
carefully considered, it will be perceived, that the nwnerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denommator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to vnoert the divisor ; Uius, f inverted becomes § ; 
then multiply together the two upper terms for a numerator^ and 
the two lower terms for a denominator^ as in the multiplication 
of one fraction by another. Thus, in the above example, 
3X3 9 

2X5-~lb'^^^^''^^- 

EXAMPLES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for J of a dollar ? How many times is ^ 
contained in |^ ? "^ Ans. 3 J bushels. 

3. If J of a yard of cloth cost f of a dollar, what is that 
"per yard ? It will be recollected, (IT 24,) that when the cost 

of any quantity is given to find the price of a unit,*we diinde 
the cost by the quantity. Thus, f (the cost) divided by J 
(the quantity) will give the price of 1 yard. 

Ana, %^ ol ^ ^^"M^ ^^^ "i^^* 
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Proof. If the work be right, (IT 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, §^ X J = f . This, it will be perceived, 
is multiplying the price of one yard (f f) by the quantity ( j^) 
to find the cost (•^;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be ff of a dollar, what will f of a 
yard cost ? Ana. f of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at i^ of a dollar per 
bushel, may be bought for {^ of a dollar ? Ans. 4f bushels. 

6. If 4f pounds of butter serve a family 1 week, how 
many weeks will 36 J pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ans. 8y|^ weeks. 

6. Divide^ by ^. Quotl. Divide j^ by i. Quot. 2. 

7. Divide f by J. Quot. 3. Divide f by ^. ^t. |^. 

8. Divide 2^ by If Divide lOf by 2f 

Quot. If Quot. 4|f 

9. How many times is -^ contained in f ? Ans. 4 times. 

10. How many times is f contained in 4f ? 

Ans. 11 1 times. 

11. Divide f of | by f off Quot. 4. 

U 68. The Rule for division of fi actions may now be pre- 
sented at one view : — 

I. To divide a fraction by a whole number^ — Divide the 
numerator by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denomnator by it, and over the 
product write the numerator. 

II. To divide a whole number by a fractionj — Multiply ihe 
dividend by the denomiftator of the fraction, and dkide the 
product by the numerator. 

III. To divide one fraction by ano^^cr,— Invert the divisor 
and multiply together the two upper terms for a numerator, 
and th^ two lower terms for a denominator. 

Note. , If either or both are mixed numbers, they may be 
reduced to improper fractions. 
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EXAMPLiES FOR PRACTICE. 

1. If 7 lb. ojf sugar cost ^ of a dollar, what is it per 
pound ? -^ -r- 7 = bow much ? f of ^fi^ is bow much ? 

2. At $ j^ for f of a barrel of cider, what is that per bar* 

rel? 

3. If 4 pounds of tobacco cost ^ of a dollar, what does 1 
pound cost? 

4. If J of a yard cost $ 4, what is the price per yard ? 

5. If 14f yards cost $ 76, what is the price per yard ? 

6. At 31 j- dollars for 10^ barrels of cider, what is that 
per barrel ? Ans, $ 3. 

7. How many times is f contained in 746 ? ^Ans. 1989^. 

8. Divide i of f by f . Divide i by f of f . 

QuoL |. Quot. 3f }. 

9. Divide j^ of f by f of §. Quot. ^. 

10. Divide ^ of 4 by ■^, Quot. 3. 

11. Divide 4 J by | of 4. Quot. 2^. 

12. Divide f of 4 by 4 J. Quot. f f . 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IF 69. 1. A boy gave to one of his, companions f of an 
orange, to another f , to another j- ; what part of an orange 
did he give to all? f + t + i = how much ? Ans, J. 

2. A cow consumes, in 1 month, -^ of a ton of hay ; a 
horse, in the same time, consumes ^^ of a ton ; and a pair 
of oxen, -^ ; how much do they all consume ? how much 

more does the horse consume than the cow ? the oxen 

than the horse ?* -ft + -^ + A == ^^^ much ? -^ — -ft = 
how much ? -ft — -A = ^^^ much ? 

^' i + f + i = ^^^ much ? f — ^ = how much ? 

4. ^ + 2^ + A + W + /<r = howmuch? ff— A== 
how much ? 

5. A boy, having f of an apple, gave j- of it to his sister; 
what port ofthe apple had he left ? J — ^ = how much ? 
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When the denominators of two or more fractions are alikcy 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may be added or subtracted, 
by adding or subtracting their numerators^ that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, A'~h'A"^=i^5 i — i 

6. A boy, having an orange, gave fof it to his sister, and 
J of it to his brother ; what part of the orange did he give 
away ? 

4ths and 8ths, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first reduce 
them to parts of the same magnitude, that is, to a common de- 
nominator. J are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction f by 2, (IT 46,) it will be changed to f ; then f and 
i are ^. Ans, ^ of an orange. 

7. A man had f of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much more in one 
cask than in the other? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The f will become 
"f^, and the f will become -^ ; then, -^ taken from -J^ leaves 

IT 60. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
them, it follows, that each denominator must be 2i factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To redxice fractions of different Uenominators to 
equivalent fractions, having a cotnmon denominator j — ^Rule : 
Multiply together all the denominators for a common denomi- 
nator, and, as by this process each denominator is multiplied *. 
by all the others, so, to retain the value of each fraction, 
multiply each nun^erator by all the denominators, except its 
own, for a new numerator^ and under it write the common 
denominator. 
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£XAMPL£S FOR PRACTICE. 

1. Redace f , | and f to fractions of equal value, having a 
common denominator; 

3x4X5= 60, the common denominator. 
2X4X5 = 40, the new numerator for the first fraction. 
3 X 3 X 5 z;=: 46, the new numerator for the second fraction. 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are |^, ^, and J^. By an 
inspection of the operalig^, the pupil will perceive, that the 
•numerator and denominator of each fraction have heen mul- 
tiplied hy the same liumh^ra^ consequently, (TT 46,) that 
their value has not been altered. 

2* Reduce ^, §, |- and f to equivalent fractions, having a 
common denominator. Ans. ^g, Jfft, §j^iy ^f^. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, ^, f , and ^. 

Ans.ii + U + U^^U — '^U^ Amount. 

4. Add together J and f . Amount, l^J. 

6. What is the amount of^+J-|-f + -J? 

Ans, ^ = 1^^. 

6. What are the fractions of a commdn denominator 
equivalent to J and ^ ? . Ans. ^ and fj, or -^ and }§. 

We have already /sa^;:, (IT 59, ex. 7,) that the common 
denominator may be a.iy number, of which ^each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each oj them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
the least numbj&r that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common multiple of all their denominators. 
Thoupih the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
is evidently a common multiple pf 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and ^s 12 is 
the least number that will do this, it is the least common 
multiple of 4 and 6. It will therefore be convenient to have 
a rule for finding this least common multiple. Let the num- 
bers be 4 and 6. ^ 

It is evident, that one number is a multiple of another, 
when the former contains all the factors oC \k<i Va.\x&^« ^Vw^s^ 

L 
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factors of 4 are 2 and 2, (2 X 2 ==4.) The factors of 6 
•re 2 and 3, (2 X 3 = 6.^ Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, tnat is, 2 X 2 ; and also contains the 
factors of 6, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, hecause it 
does not contain any factory except those which mftke up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is^ibunded the RULi: for finding 
the least common multiple of two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivi^d numbers in a line beneath. Divide this 
line as before, aim so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. __. . 

. 4 and 6 may both be measured by 2 ; the 

^ ^ ' ^ * quotients are 2 and 3. There is no number great- 
2.3 6f than 1, which will measure 2 and 3. There- 
fore, 2X2X3=12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di^ 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce f , J, f and ^ to equivalent fractions^ of the 
least convpion denominator. ^ 

OPERATION. Then, 2X3X2 = 12, least common 

^ ) ^ ' 2 . 3 . 6 denominator. It is evident we need 
3 )2.1.3 . 3 not multiply by the Is, as this would 
2.1.1.1 ^^* ^^^^^ *^^ result. 
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To find tbe new numerators, that is, how many 12th9 
each fraction is, we may take £, ^, f and ^ of 12. Thus : 

1 f lo — ft # New numerators, which, \ "e i 

if 1 « Z ft > written over the com- < Y ~ I 
f 01 13 » i jj^^j^ denominators, give / Taf — ^ 
iofl2 = 2) '*" VA = * 

Ans. T^, A, T^ and ^. 

8. Reduce^, f , and f to fractions having the least com- 
mon denominator, and add them together. 

^ns. ii + A + ii = H= 1«» amount. 

9. Reduce |- and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans. i\ — A = tV) difference. 

10. What is the least number diat 3, 5, 8 and 10 will 
measure? Ans. 120. 

11. There aie 3 pieces of cloth, one containing 7J yards, 
another 13f^ yirds, and the other 15{- yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least 
eommon denominator ; this being done, we shall have, 

^- Adding together all the 24ths, viz. 18 + 20 

^t— ^« ) -f 21, we obtain 69, that is, ^ = 2^. 

13f = 13f J V y^Q write down the fraction ^ under the* 

15 J = 15f^ ) other fractions, and reserve the 2 integers 

Ans 37^/ *® ^^ carried to the amount of the other 

^' integers, making in the whole 37^, Ans. 

12. There was a piece of cloth containing 34f yards, 
from which were taken 12 J yards ; how much was there 
left ? 

„ . „ «^o We cannot take 16 twenty-fourths 

a^f _, d4^ ^^^ ^^^^ 9 twenty-fourths, (^ ;) we 

12f — J^^ii must, therefore, borrow 1 integer, = 24 

Ans. 21Ai yds. twenty-fourths, (ff,) which, with ^, 

makes ^; we can now take ^f from 
fj, and there yill remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ans, 21jHp^ 

13. What is the amount of ^ of J of a yard, f of a ya<^ 
and i of 2 yards ? _,.^-"^^y^ 

Note. The compound fraction mavJxa-retTuced to a «m» 



pie fraction; thus, i of f =j4-«iKr} of 2 = | ; then, | + 



i 
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IT 6d. From the foregoing examples we derive the fol- 
lowing Rule : — To add or subtract frcLctionSy add or subtract 
their numeratorSy when they have a common denominator ; 
otherwise, they must first be reduced to a common denomi- 
nator. -^ ^ 

Note. Compound fractions must be rediteed to simple 
fractions before adding or subtracting. 

BXAMPI^£S FOR PRACTICE. 

1. What is the amount of f , 4f and 12 f Ans. 17^. 

2. A man bought a ticket, and sold j- of ^ of it; what part 
of the ticket had he left ? Ans. f . 

3. Add together J, f , J, -^, -J and j^. ' Amount^ 2 J§. 

4. What is the diflFerence between 14^ and 16^ ? 

Ans. 1-Jf. 

5. From 1 j- take J. Remavader^ |. 

6. From 3 take ^. Rem. 2f. 

7. From 147^ take 48|. R^m. 98|. 

8. From i of -^ take ^ of ^. i2€OT. j^^ 

9. Add together 112^, 31 If, and lOOOJ. 
- 10. Add together 14, 11, 4f, -j^ and ^. 

11. From f take j^. From ^ take f. 

12. What is the difference between ^ and ^ ? f and ^ ? 
JandJ? fandf? fand^? fandf? 

13. How much is 1— J? 1— i? 1 — f -^ 1— I? 
2 — f? 2 — ^? 2i— *? 3t — tV? 1000 — tV? 



REDUCTION OF FRACTIONS. 

IT 63. We have seen, (IT 33,) that integers of one denomi 
nation may be reduced to integers of anot&er dcnominatioiv' 
It is evident, that ^ocfioTW of one denomination, after the 
same manner, and by the same rtiZc*, may be reduced to . 
j^actions of another denomination; that is, /racft'on*,- like 
iniegera, may be brought? into lower denominations by nod-' 
fiplhationj and into higher denominations by jMviftion* 
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To reduce higher intd LowfiH 
demmdnatwns, 

•^ / (Rule. See it 34.) 



to pence, or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by dividing its denomi- 
uaioTy ozJuyimulltplying its nu- 
merafor. 

= f d. An». 

Or thus: ^iryof^ofJ^rzr 
m == ^ of a penny, Ans. 

3. Reduce j 2\( r ^^ ^ pound 
to the fraction of a farthing. 



To reduce lower into higher 
denominations. 

,/ (Rule. See IT 34.) 



1. Reduce ^^ of a pound/ \ 2. Reduce f of a penny to 



the fraction of a pound. 

Note, Division is perform* 
ed either by dividing die fw- 
merator^ or by multiplying the 
denominator. 

f d. -4- 12 = -i^t s. -r- 20 = 
2^iS. Ans. 

Or thus : f of -j^ of ^^y = 



4. Reduce f of a farthing 
to the fraction of a pound. 



T2VTr^-X20 = Tf^s, xUf q. -i- 4 = ^ d. -i- 12 = 
l2 = T%V?r<i. X 4 = T^o =*f;fyS.-^2a=:,^/W=T2W^• 



0^ thus : 
Num. 1 

20 s. in 1 iS. 

20 

12 d. in 1 s. 

240 

4 q. in 1 d. 

960 

Then, T^A=f q. il/w. 

' 5. Reduce ^^^^ of a guinea 
to the fraction of a penny. 

7. Reduce ^ of a guinea to 
the fraction of a pound. 

Consult IT 34, ex. 11. 

9. Reduce f of a moidore, at 
36 s. to the fraction of a guinea. 

11. Reduce ^^ of a pound, 
Troy, to the fraction of an 
ounce. 

L* 



Or thus : 
Denom. 4 

4q. 



in 1 d. 



16 

12 d. in 1 s. 



^ 



192 
20s. ial £. 



3840 
Then, -^^ = t^^£. Ans. 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. Reduce f of a pound to 
the fraction of a guinea. 

10. Reduce ff of a guinea 
to the fraction of a moidore. 

12. Reduce f of an ounce 
to^^ fraction of a pound 
Tro^'. 




.-. tr 
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13. Reduce 3^ of a pound, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has y^^ of a 
hogshead of wine ; what part 
is that of a pint ? 

17. Acuoumhergrewtothe 
length of -^^ff of a mile ; what 
part is that of a foot ? 

19. Reduce f of 4 of a 
pound to the fraction of a shil- 
ting. 

21. Reduce J of ^ of 3 
pounds to the fraction of a 
penny. ,- : . ^ 



.^, 



i 



h 



IT 64. It 'Wift frequently DC 
required to find the value of a 
fractiofiy that is, to reduce a 
fraction to integers of less de- 
nominations, 

1. What is the value of J 
of a pound ? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

4 of a pound is 4^ = 13^ shil- 
lings ; it is evident from -J- of 
a shilling may be obtained 
some pence ; ^ of a shilling is 
■^ = 4 d. That is, — Multiply 
the numerator by that number 
which will reduce it to the next 
less denomination^ and divide 
the product by the denominator ; 
if there be a reffktinder^ nmltiply 
and divide as before, and so on; 
the several quotients, placed one 
after another, in thew^rder, 
wUl be the answer. ^^ 



14. Reduce ^ of sta ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -/^ of a pint 
of wine ; what part is tb^t of 
a hogshead ? 

18. A cuctlmber grew to 
the length oLl foot 4 inches 
rr^^l'jofafoot; whatpart 
is that of a mile ? 

20. ff of a shillii^ is f of 
what fraction of a pouB4 ? 

22. -^ of a penny b | of 
what fraction of 3 pounds? 
J^ of a penny is -^ of wh^t 
part of 3 pounds ? X^ of a 
penny is J of -^ of ftow man^ 
pounds ? 

It vdll frequently be. re- 
quired to reduce integers to 
the fraction of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence; 
there ar^ 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
^j = f of a pound. That 
is, — Reduce the given sum or 
quantity to the least denominO' 
turn mentioned in ity for a nw- 
merator ; then reduce an intC" 
ger of that greater dcnoinina-- 
tion {to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denomination,for a denomi- 
nator, and they luill form the 
fraction required. 



\ 
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EXAMPLES FOR PRACTICE. 

3. , What is the value of f 
of a shilling ? 

OPERATION. 

Numer. 3 
12 

Denom. 8)36 (4 d. 2 q. Ana. 
32 

4 
4 

16(2 q. 
16 

5. What is the value of ^ 
of a pouud Troy ? 

7. What is the value of ^ 
of a pound avoirdupois ? 



9. f- of a month is how ma- 
ny daySy. hours, and minutes? 

11. Reduce^ of a mile to 
its proper quantity. 



5 pfeoper quantity. 

K miat is the. value of 



ISf^Reduce -^ of an acre 
to its 

15 

-j^ of a dollar in shillings, 
pence, &c. ? 

17. What is the value of -^ 
of a yard ? 

19. What is the value of^ 
of a ton ? 



EXAMPLE 

4. Red^ 
fraction of ^ 

opV 
4 d. 2 q. 

4 



v'^ 



en 
d 



\ 



\ 



N 



18 Nwner. 



12 

12 

4 



48 Denmn. 
ii=ii Ans. 



6. Reduce T oz. 4 pwt to 
the fraction of a pound Troy. 

8. Reduce 8, oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. « 

Note. Both the numerator 
and the denominator ^^st be 
reduced to 9ths of a di^ ^ 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2if bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7^ d. to 
the fraction oT a dollar. 

18. Reduce 2 ft. 8 A. 1^ t. 
to th^action of a yard. \ 

20.^educe 4 cwf^ qr. 12 
lb. 14 oz. 12-^ dr. to the frac* 
tion of a ton. • 

Note. Let the pupil be required to reverse ana prove the 
following examples : 



21. What is the value of j®^ of a guinea ? 



of a 
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i. Reduce 3 roods 17^ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt. of molasses ; what 
part is that of a hogshead ? 

24. A man purchased i*^ of 7 cwt. of sugar ; how much, 
sugar did he purchase ?/- 2- * '" ' ' ^1 --j^ 

25. 13 h. 42 m. 51^ s. is what part or Traction of a day ^ 




SIlPPXiXSMSKT TO FRAOTXOKS. 

QUESTIONS. 

1. What are fractions? 2. Whence is it that the parts 
into which anj tiling or any number may be divided, take 
their name ? 3. How are fractions represented by figures .' 
4. What is the number * above the line called ? — ^Why is it 
so called ? 5.. What is the number below the line called ? 
— Why is it so called ? — What does it show? 6. What is 
it which determines the magnitude of the parts? — Why? 

7. What is a simple or proper fraction? an in^proper 

fraction ? a mixed number ? 8. How is an /improper 

fra^on reduced to a whole or mixed number ? 9. How is 

a jmked number reduced to an improper fraction ? a 

\mo\e number? 10. What is understood by the terms oj th^ 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a <;ommon di- 
visor? : by the greatest common divisor ? 13. How is 

it found? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that di- 
viding the denominator multiplies the fraction ? 16. mow is a 
mixed mimher multiplied? 17. What is implyd in multi- 
plying by a fraction ? J 8. Of how many operations does it 
consist ? — What are they ? 19. When the multiplier is less 
tbaji a unit, what is the product compared wdth the multi- 

• plicand ? 20. How do you multiply a whole number by 
a fraction ? 21. Ho^v do you multiply one fraction by ano- 
ther/ 22. How ^ you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in multiply- 
ing both* terms of the fraction by the same number the value 
of the faction is not altered? 24. How many wavs are 
here to divide a fraction by a whole number ?-^Wnat are 
they ? 25. How does iHappear that a fraction is c^nded by 

mtMpiying its denominator! 26. How does dividitig by a 
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fraction idiffer from n^thiplyinff by a fraction ? 27. When 
the divisor is less than a unit, what is the quotient compared 
with .the dividend ? 28. What is understood by a common 
denominator ? — — the least common denominator ? 29. 
How iloes it appear, that each given denominator must be a 
fuctor. of the common denominator ? 30. How is the com- 
mon denominator to two or more fractions found? 31. 
What is understood by a multiple 1 by a common multi- 
ple ? -. by the least common multiple ? — ^Wbat is the pro- 
cess of finding it? 32. How are fractions added and sub- 
tracted ? 33. How is a^.fraction of a greater denomination 

reduced to one of a. less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction, of . a greater ? 



EXERCISES. 

1. What is- the amount of f and f ? K.i J and §? 

of 1 2 j-, 3f and 4 J ? Ans. to the lastj 20^. 



2. To f of a pound addf of a shilling. Amount^ 18 J s. 
Note, First reduce both to the same denomination. 

3. ^ of a day added to J of an hour make how many 
hours ? — ^ what part of a day ? Ans. to the last^ |5 d, 

44 Add ^ lb. Troy to -^ of an oz. 

Amount^ Q oz. 11 pwt. 16 gr. 

5. How much is J less i? ^ — i? ^—^^ \^ 
— ^} 6 — 4t? ^ — ^off ofj? 

Ans, to the lasl^ ^^. 

6. From J shilling take ^ of a penny. Rem. 5J d. 

7. From \ of an ounce. take J of a pwt. 

Rem. 11 pwt. 3 grs." 

8. From 4 days 7^ hours take 1 d. 9^ h. 

Rem. 2 d. 22 h. 20 m. 

9. At $ f per yard, what costs f of a yard of cloth ? 

IF '56- The price of unity, or 1, being given, to find the 
cost of any quantity, either less or more than unity, multiply 
the price by the qticmtity. On the other hand, the cost of an^ 
quantity, either less or more than Unity, being given, to find 
the price of unity, or 1, divide th^cost by the quantity. 
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1. If -f^'lb. of sugar cost -^ of a shilling, what will f f of 
a pound cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, haying found the price 
of 1 lb., to find the cost of ff of a pound. ^ s. -;- f^ (-fl 
of -jZ^^ s. IT 57) == -^ s. the price of 1 lb. Then, -f^ s. X 
H (H of AV s- ^53) = fJ4f 8. = 4 d. 3f*H q., the 
Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
1^ lb. costs ^ s. If we knew what ^ lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. -H- is 1 1 parts. If fj- lb. costs ^ s., it is evi- 
dent -^ lb. will cost iV of -^ = Tir^*) ^^^ "H ^b. will cost 
13 times as much, that is, -f^ s. = the price of 1 lb. Then, 
H «f AV s- = fUi s-> the cost of ff of a pound, mi s. 
z= 4 d. 3f ^j-} q., as before. This process is called soloing 
the question by analysis* 

After the same msu^ier let the pupU solve the following 
questions: 

2. If 7 lb. of sugar cost ^ of a dollar, what is that a^ 
pound * ^ of I = how much ? What is it for 4 lb. ? f 
of f = how much ? What for 12 pounds ? y of f = how 
much ? Ans, to the lastj $ If. 

3. If 6j- yds. of cloth cost $3, what cost 9^ yards ? 

Ans. $ 4*269. 

4. If 2 oz. of silver cost $ 2*24, what costs f oz. ? 

Ans. $*84« 

5. If -^ oz. costs j^^i*' ^bat costs 1 oz. ? Ans. $ 1*283. 

6. If 4 'lb. less by ^ costs Id^ d., what costs 14 lb. less by 
^ of 2 1b.? Ans. 4£.9 s.9^d. 

I. If f yd. cost $ J, what will 40^ yds. cost ? 

Ans. $59*062+. 

8. If 1^ of a ship costs $251, what is -^ of her worth > 

Ans. $ 53*785 -f-. 

9. At 3| ^ . per cwt, what will 9f lb. cost } 

Ans. 6 s. 3^d. 

10. A merchant, owning f of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Am. $ 1794*375. 

II. Iff yds. cost ^iB., v^;hat will -^ of an ell Eng. cost? 

• Ans. 17 8. 1 d. 2f q. 

* This and the following are examples usually referred to the rule Proportion, 
or /gule of Th-ee, See If 95 ex. 35. 
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12. A mercnant nought a number of bales of velvet, each 
contakiiiig 129 j^ yards, at the (ate of $ 7 for 5 yards, and 
sold them out at the rate of $ 11 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as ti^e sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

13. If a staff, 5f ft. in length, cast a shadow of 6 feet, how 
higk is tliat steeple whose shadow measures 163 feet ? 

Ans, 144 j- feet 

14. If 16 men finish a piece of work in 28^ days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -j^ of that time. Am. 37{ days. 

15. How many pieces of merchandise, at 20| s. apiece, 
laust be given for 240 pieces, at 1*^^ s. apiece ? Am, 149.jy.-. 

16. How many yards of bocking that is 1^ yd. wide will 
be sufficient to line 20 yds. of camlet that is f of a yard 
wide } 

First find the contents of the camlet in square measure ; 
then it 'will be ^asy to find how many yards in length of 
bocking that is 1^ yd. wide it will take to make the same 
quantity. Aiks, 12 yards of camlet. 

17. If IJ yd. in breadth require 20^ yds.^^in length to 
make a cloakj what in length that is f yd. wide will be re- 
quired to make the same ? Am, 34|^ yds. 

18. If 7 horses consume 2 J tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

K we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2J- = -V- tons. If 7 horses consume -y- tons in 6 weeks, 
1 horse will consume f of -^^ = ^ of a ton in 6 >yeeks ; and 
if a horse consume ^^ of a ton in 6 weeks, he will consume 
^ of ^ = tVj of a ton in 1 week. . 12 horses will consume 
12 times -^ = if f in 1 week, and in 8 weeks they will 
consume 8 times ^% = X^ z=z 6f tons, Am. 

19. A man with his familVv^hich in all were 5 persons, 
did usually drink 7| gallons of cider in 1 week ; how much 
%vin they drink in 224- weeks when 3 persons more are 
added to the family > " / Am. 280| gallons. 
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20. If 9 students spend 10J;fi. in 18 days, how much 
will 20 students spend in 30 days ? Ans. 39ie . 18 s. 4^. d. 
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IT 66.' We have seen, that an individual thing or number 
may be divided into any number of equal parts^ and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the/ thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called commony or vulgar fractions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit. It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, 
which will be tenths ; and each of these parts to be again di 
vided into ten other equal parts, which will be humdredths , 
and each of these parts to be still further dipded into ten 
other equal parts, which will be thousandths; and so on. 
Such are called decimal fractions^ (from the Latin word decern^ 
which signifies ten,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

^ 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatrix^ is sufficient of itself to ex- 
press the true value. Thus, 

•^ are written *6. 

1^ '27. 

. ^^m. '685r 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci- 
j lers annexed as there are places in the numerator. Thus, 
*o765 is a decimal consisting of four places ; consequently,! 
1 with four ciphers annexed (10000) is its proper denomina 
tor. Any decimal may be expressed in tlie form of a com- ^ 
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mon fraction by writing under it its proper denominator. 
Thus, '3765 expressed in the form of a common fraction^ 

When whole numbers and decimals are expressed to* 
gether, in the same number, it is called a mixed number^ 
Thus, 25^63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
'63, or all the figures on the right hand of the decim^ point, 
being decimals. 

The names of the places to ten-millionths, and, generally, 
how to read or write decimal fractions, may be seen from 
the following 

TABLE. 





B 

1 



3d place, ca || || || || 

2d place, oo to 

1st place. >(^ ot .^ o 



1st place. 
2d place. 
3d place. 
4th place. 
5th place. 
6th place. 
^ 7th place. 



II II Hundreds. 
Tens. 
Units. 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many tenth part« of a 
unit ; the second figure, so many hundredth parts of a unit ; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasing j in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since eveiy signifi- 
cant figure continues to possess the same place from unity. 
Thus, *5, *50, *500 are all of the same value, each being 
equal to ^^ or ^. 

But every cipher, placed at the left hand of decimal fmc- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, *5, *05, '005, are of different 
value, '6 being equal to -j^, or ^ ; *05 being equal to -j^, or 
^ ; and *005 being equal to yx^, or ^- 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominator^ by annexing ciphers until 
they are equal in number of places. Thus, '6, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

^ 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole nurilber may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c: by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths,* 
25000 thousandths, &c. Consequently, any mixed number 
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may be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25^(S3 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^ffi?-* 

The denominations in federal money are made to corre^ 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-i^ =: 46 '7. 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &^., 
and may be read together ^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding where to placi the decimal pMnt in the result. 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $8, a firkin of but- 
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ter for $ &'50, 7 pounds of sugar for 83j- cents, an oimcc * 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION. 
$ 8' = 8000 mills, or lOOOths of a dollar. 
3<50 = 3500 mills, or lOOOths. 
«835 = 836 mills, or lOOOths, 
*06 = 60 mills, or lOOOths. 

Am. $ 12<395 = 12395 mills, or lOOQths. 

« 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $375, paid $175^75; how much did 
he ihen owe ? 

OPERATION. 
$ 375^ = 37506 cents, or lOOths of a dollar. 
175*75 ;= 17575 cents, or lOOths of a duvlar. 

$ 199'25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federcd money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numjbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places fgr decimals as are aqu^to the 
greatest number of decimal places in any of the given num- 
bers. 

exampi.es for practice. 

3. A man sold wheat at several times as follows, viz. 
13*25 bushels; 8*4 bushels; 23*051 bushels, 6 bushels, and 
*75 of a bushel; how much did he sell in the whole ? 

Ans. 51*461 bushels. 

4. What is the amount of 429, 21^, 355^1^, ly^ and 
l-A ? Ans. 808^^^, or 808*143. 

5. What is the amount of 2 tenths, 80 hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

Ans. 2. 
6* What is the amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two ttiou- 
sandths^ and sixteen hundredths } 
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7. A man, owing $4316, paid $376^865; how much did 
he then owe? Am. $3939435. 

8. From thirty-five thousand take thirty-five thousandths. 

Ana. 34999^965. 

9. From 5<83 take 4<2793. Ana. V5507. 

10. From 480 take 246*0076. Ana. 234*9926. 

11. What is the difference between 1793*13 and 817* 
06693? Ana. 976*07307. 

12. From 4tJ^ take 2^. Remainder^ 1^, or 1*98. 

13. What is the amount of 29^^, 374tTr^*inny> 97^fl^, 
315ttjW> 27, and 100^^ ? Ana. 942*967009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

« 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwt. ? 

OPERATION. 
23*671 cwt. = 23571 lOOOths of a cwt. 
7 7 



Ana. 164*997 cwt = 164997 lOOOths of a cwt. 

We may here (IT 69) consider the multiplicand so many 
thouaandtha of a cwt., and then the product will evidently be 
thouaandtha^ and will be reduced to^ a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the mtdtipliery the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we muat alwaya point off in the pro^ 
duct as many placea for decimah aa there are decimal placea in 
both factora. 

2. Multiply *76 by *26. ' 

OPERATION. In this example, we have 4 de- 

'^ cimal places in both factors ; we 

^^ must therefore point off 4 places 

3Y5 for decimals in the product. The 

jgQ reason of pointing off this num- 

ber may appear still more plain, 

*1875 Produci. if we consider the tw^ i^wi^sswi ^^ 
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common or yylgar fractious. ThuSf/TSi is Jfy^ and ^25 is 
ff(j: noWjTft^ X ^ = i\Wfe = '1875, Ans. same as be- 
fore. 

3. Multiply 425 by '03. 

OPERATION. IT *!. v^ r • •£ . 

(j^25 Here, as the number of significant 

(Q3 figures in the product is not equal to 

- the number of decimals in both fac- 

*00375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
tJbem at the left hand. The correctness of the rule may ap- 
pear from the following process: 425 is -j^^, and ^03 is 

T*TF • now, iWftj X ytxr = i o¥rf^oo = '00376, the same as 
before. 



These examples will be sufficient to establish the following 

' In the multiplication of decimal fractions^ multiply as in tohol^ 
numbers, and from the product point off so many figures for decU 
mals as there are decimal places in the multiplicand and mutti- 
plier counted together ^ and, if there are not so many figures in the 
product, supply the deficiency by prefixing ciphers, 

£XAMPIi£S FOR PRACTICE. 

4. At $ 5'47 per yard, what cost 8'3 yards of cloth ? 

. . / :Ans. $45*401. 

6. At $ '07 per pound, what cost 26^5 pounds of rice ? 

Ans. $1'856. 

6. If a barrel contain 1'75 cwt. of flour, what will be the 
weight of *63 of a barrel ? Ans. 1'1025 cwt 

7. If a melon be worth $ '09, what is '7 of a melon 
worth ? Ans. 6-^ cents. 

8. Multiply five hundredths by seven thousandths. #^ ^ 

Producty-^QObZS. 

9. What is '3 of 116 ? AtiS. 34«8 

10. What is '85 of 3672 ? Ans. 3l2i«2. 

11. What is '37 of '0563? ^«5. ^020831. 

12. Multiply 572 by '58. Product, 331'76. 

13. Multiply eighty-six by four hundredths. 

Product, 3'44. 

14. Multiply <0062 by '0008. 

15. Multiply forty-seven tenths by one thousand eighty. 
sjx JbHsdredths. 
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16. Multiply two hundredths by eleven thousandths. 

17. What will be the cost of thuteen hundredths of a ton 
of hay, at $ 11 a. ton ? 

Id. What will be the cost of three hundred seyenty-five 
tiiousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seyenty-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

If 7S. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The muld- 
nlicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decmal places in the divisor and 
qtwtientj counted together^ must always he equal to the number of 
decmal places in the dividend,* This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of fiour cost $44^718, what is that a bar- 
rel ? ' 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7463 
mills, = $ 7'453, the Answer. 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

* ^*i^l_Zl^ visor and quotient, counted toge- 

Ans, 7'453 t^^^^ must be equal to the number 

of decimel places in the dividend, 
there being no decimals in the divisor^ — ^therefore point off 
three figures for decimals in the quotient^ equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as bef^'-e. 

2. At $4 75 a oarrel for cider, how many barrels maybe 
bought for J5&^ ? . 

In this example, there are decimals in the divisor, and 
none in the divid-'ud. | 4'75 = 4TS cents, and $31, by 
annexing two ciphers, =& » 00 cents j Ihtt is, i educe tiht tt:,. 
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vidend to parts of the same denomination as the divisor* 
Then, it is plain, as mahy times as 475 cents ate cfontained in 
3100 cents, so many barrels may be bought ^ 

4^5)3100(61^ barrels, the Answer; that is, 6 barrels and 
2850 ff^ of another barrel. 

— — But the remainder, 250, instead of be- 

. ing expressed in the form of a common 
fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after thi^ 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be. withdrawn or not from 
the divisor and dividend. 

OPERATION. 
4^75)3I'00(6'526+ barrels, the Amwer; that k, 6 bar- 
2850 rels and 526 thousandths of another 

-— - barrel. 

wr^ By annexing a cipher to the first 

^^'^ remainder, thereby reducing it to 

1250 lOth^ and continuing the division, 

950 ^^ obtain from it ^5, and a still fur- 

— -* — ' ther remainder of 126, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOthSj'and so on. 

' ,g^ • The last remainder, 150, is J^ of 

a thousandth parfbf a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for ev&ry 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to he Jhe^ 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

.3. Under IT 71, ex. 3, it was required to multiply *i26 by 
*03; the product was *00375. Taking this product for a. 
dividend, let it be required to divide '00375 by *125. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to* 
gather, will be equal to the decimal places in the dividend^ 
we may dividjs as in whole numbers, being careful to retaia 
ihe decimal points in their proper places. Thus^ 
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* 4. ^^^^^^n "^^ divisor, 125, in a75 .f|fe» 3 

^125)'(M|^5( 03 times, and no remainder. : We have 

™^ only to place the decimal fioiht in 

QQQ the quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently there must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, theire must be ttoo in the quotient; and, since we have ' 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result Thus, 425 is ^^^^ and '00375 is j^(^Tr ' 
now, T,ffiy\y^ H- tVW = TiimijT = T»T7 = '03, Ae same 
as before. 

^.73- The foregoing e^camples and remarks are suffi- 
' dent to establish the following 

BTXLE. 

^ the dhision of decimal fractions^ diiAde ca in whole mrni- 
bers^ and from the right hand of the quotient point off as many' 
figures for decimals^ as the decimal figures in the dividend ex- 
ceed those in the dioisor^ and if there are not so many figures in 
the quotient J supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
' th^ ciphers annexed must be counted so many decimals of 
the dividend. 

V ]BXAMPI«£S FOB PRACTICE. 

4. If $ 472*875 be divided equally betifeen 13 men, how 
much will each one receive ? Ans. $ 36'375. 

6. At $ '76 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12j|- cents per lb., h%^ many pounds ol^ butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents^ apiece, how many oranges may be bought 
for $8? ^ Ans. 128 oranges^ 

8. If '6 of a barrel of flour cost. $ 5, what is that per bar- 
rel? Ans. $8'333+. 

9. Divide 2 by 53*1. Qtio^ '037-|-. 
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10. Divide <012 by <005. QuoL2*4. 

11. Divide three uousandths bj four hundredths. 

Quof. H)75. 

12. Divide eightynsix tenths by ninety-four thousandths. 

13. How many times is ^17 contained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 

TIONS TO DECIMALS. 



>/■ 



IT 74. 1. A man has f of a barrel of flour ; ^vhat is that 
expressed in decimal parts ? 

As many times as the denomiaator of a firaetion is con* 
tained in the numerator, so many whole ones are 'contained 
in the fraction. We can obtain no whole ones in |^, because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator tt> tenths, (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans* ^8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is -^, 3^, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also m^y be obtained. 4 
into 20 goes 5 times, and no remainder. |^ of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 6 hundredtlu», that 
is, '76 of a dollar. * 

The operatic^ may be presented in form as follows : — 

Num* Jji: 
Denom. 4 ) 3^0 (^Wof a dollar, the Answer, 
28 

"20 
20 
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3. Reduce ^ to a decimal fraction. 
. The numerator must be reduced to hundredihSf by annex- 
ing two ciphers, before th^ dirision can begin. 

66 ) 4<00 ( <0606 +y ih^idnswer. 
396 



400 Afi^ there can be no tenths, a cipher must 

396 be lilaced in the quotient, in tenth's place. 



Note. ^ oannot be reduced exactly; for, however long the 
diyisiou be continued, there will still be a remainder.* It is 
sutfici^tly exact for most purposes, if the decimal be ex- 
tended to three or four places. 

^iFrom the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a eommon to a dednud fracr' 

* Deoimal figures^ which eontinually repeaty like <06, in this exam- 
ple, >^ie called RepetendSj or CHrculating Becimals. If only one figure 
repeats, as *3333 <^ '7777, &c., it is called a single repeiend. If ttoo or 
more figures circulate alternately, as '060606, <234234234,^&c., it is 
called a eompourfd repetend. If other figures arise before those wliich 
circulate^^*743333, a430I0101, &c.j the decimal is called a mixed 
repeten€L 

A single repetend is denoted by writing only the circulating figure 
with a point over it : thus, *3, signifies that the 3 is to be continually 
repeated, forming an if^nite or never-ending series of 3's. 

A compound repetend is denoted by a point over thejEr^t and last re- 
peating figure : thusy *234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of any repetendmtiy 
be found, or, in other words, how it may be reduced to its equivaUra 
vulgar fraction. 

If we attempt to reduce -j- to a decimal^ we obtain a continual repe- 
tition of the figure 1 : thus, '11111 , that is, the repetend 'I. The value 
of the repetend 4, then, is ^ ; the valbe of <222, &o., the repetend <S, 
will evidently be ttcice as much, that is, §-. In the same manner, 3 ==: 
J-, and *4 = |-, and *5 = f, and so on to 9, which ==« •§■ = 1. 

1. What is the value of *8 ? Ans. f-^ 

2. What is the value of <6 ? Ans. % = %. What is the value of «3 ? 
of*7? of'4? of*5? of*9? ofd? 

If -t^ be reduced to a decimal, it produces *010101, or the repetend 61 
The repetend *02, being 2 times as much, must be i^ "and '03 = ^, 
%nd '48, being 48 times as much must be |^, and '74 ss |^|-, &c. 
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f um, — Annex one or more ciphers, as may be netestary^ to the 
numerator^ md diMde U by- the denominator. If then there be 
a remainder^ annex another cipher^ and dwide as before^ and eo 
continue to do so long as there shaU continue to be a remainder^ 
or uniUjhe fraction shaU be reduced to any necessary degree 
of exactness. The quotient will be the €eeimal required, 
which mu9t consist of as many decimal places as there ^ are 
ciphers annexed to the numerator; and, if there are not so 
many figures in the quotient, the deficiency must be sup^ 
plied by prefixing ciphers. 

BXAMPIiES von PRACTICE. 

4. Reduee j-, ^, ^^, and tI^ to decimals. 

Ans. «6 ; ^25 ; '026 ; ^00797 -J-. 

5. Reduce fj, Trftnri tVW? *»^ ftjWfk ^ decimals. # 

Ans. <692 + ; *003; '0028 + ; '0001 83 4-. 

6. Reduce f^, 3^, ^Hj^ to decimals. 

7. Reduce |, ^, ^f^, i, J, ^, ^, ^ to decimals. ' 

8. Reduce i, f , ^, i, f , f , t, sVi sV) A *<> decimals. 



If iri? bo reduced to a decimal, it produces '001 , consequently 

<d02 = 7|9, and.*637 sb ^^y o&d ^2^ = Mi» ^<^- ^^ ^>" principle 
will apply to any number of places, we have this generaJ, Rule /or re- 
ducing a circulating decimal to a vulgar fraction.— Make the given 
repetend the numerator, and the denominator will bo as many 9s as 
there are repeating figures. 

3. What is the vulgar fraction equivalept to *704 ? Ans. J§i» 

4. What is the value of *603? '6l4 ? '324 ? — r- '01021 ? 

'2463? '6021#3? Ms. to tasty -r^TS' 

5. What is the value of *45 ? 

In this fraction, the repetend begins in the second place, or place of 

hundredths. The first figure, 4, is t^, and the repetend, 3, is f of -j^y, 
that is, ^ ; these two parts must #8 added together. -^^ + "A =^ 4^ 
== -ii-f Am. Hence, to find the value of a mixed repetend, — Find the 
value of the two parts, separately, and add them together. 

6. What is the value of '153 .^ -^ + -^ = J^5 = -ft^, Ans 

7. What is the value of '0047 ? Ans. yj^iy. 

8. What is the value of ' 138 ? *16 ? '4123 ? 

It is plain, th4t circulates may be added, subtracted, multiplied, and 
divided, by first reducing them to their equivalent vulgar fractions. 



f76. 



SEDUCnOX OV DECIMAL FRACTIONS. 



^'At6 



REDUCTION OP DECIMAL FRACTIOif a 

IF Ttt. Fractions, we have seen, (IT 63,) like vnUgenj are 
te^uc^ from low to higher denon^natiqns hj dMko^ and 
from high to lower denominations by muU^UcaHon, # 



npownd 

her to a decimal of the highest 
denomncUion. 

1. Rednee 7 s. 6 d. to the 
decimal of a pound* 

6 d. redueed to the decimal 
of a shilling, that is, divided 
by 12, is '5 s., which annexed 
^to the 7 8. making 7^5 s., and 
divided by 20, is ^375 £\ the 
Ans. 

The process may be pre* 
sented in form offinde^ tiius :— 
Divide the hw^ denoininar- 
tion given, annexing to it one 
or more* ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination; so con- 
tinue to* do, until the whole 
shall be reduced to the deci- 
mal reqmred. 

EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt. to 
the fraction of a pound. 

r 

OPBBikTION. 
20)10^0 pwt. 



12)1*5 



oz. 



<125 lb. Ans. 
N 



higher dentnakiation to itUegen 
of lower denominaHoMm, 

9v Reduce ^375 d. to in- 
tegers of tower denoBunations. 

^375 iS • redueed toshiUipgs, 
that is, multiplied by 20, is 
7*50 s.; then the fractionei 
part, *50 i.', reduced to pence, 
that is, iibpitiplied by 12, is 
6 d. Am. 7 s. 6 d. 

Th0ia, — ^Multiply the given 
decimal by that number which 
it Ukea of the nell lower de* 
nomination to make one of this 
higher, and finpm die right 
hand of the forodnet point off 
as. many figures for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; the several num* 
hers at the left hand of die 
decimal points will be die 
value of die fraction in the 
proper denominadons. 

EXAMPLES FOR PRACTICE. 

4. Reduce 426 lbs. Troy to 
integers of lower denomina- 
tions. 

OPERATION, 
lb. *125 . 
12 "* . 

OZ. 1*600 
20 
pwt. lO'OOO. Ans. loz^IO^wt* 
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' 5. Reduce 4 cwt 2f qrs. to 
the decimal of a ton. 

Note. 2f = 2«6. 

7. Reduce 38 gals. 3^52 qts. 
of beer, to the decimal of a 
hhd, 

9* Reduce 1 qr. 2 n. to the 
decimal of l^y^ard. 

11. Reduce 17 h. 6 m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 



6. What is the valae of 
'2325 of a ton! 



? 



8. What is the value of <72 
hhd. of beer ? 

10. What is the value of 
'375 of a yard ? 

12. What is the value oi 
'713 of a day? 

14. What is the value of 
'78125 of a guinea? 

16. What is the value oi 
'15334821 of a ton ? 



Let the pupil be required to reverse and prove the follow 
iug examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of *7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. SO'4 sec. to the decimal of a 
day. 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

^ 76. There is a method of reducing shillings, pence 
and farthings to the decimal of •a pound, by mspectwoy more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

■j^ of 20 s. is 2 8. ; therefore every 2 Is. is -jV, or '1 iB . 
Every shilling is ^ = y^, or '05 £ . Pence are readily 
reduced to farthings. Every farthing is -^xs ^* ^^ ^^ ^^ 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been -nAny, or '001 £ . 
But 960 increased by ^ part of itself is 1000; conse- 
quently, 24 farthings are exactly tS^tt? ^^ '025 £., and 48 
farthings are exacSy xhiist o^" ^^^^ ^ • Wherefore, if the 
number of farthings, in the given pence and farthings, be 
more than 12, -^ part will be more than J; therefore add 1 
to them : if Ij^ey be more than 36, ^ part will be m'bre than 
1^ ; therefore add 2 to them : then call them so mimy 
thousandths, and the result will be correct within less than 
> of yxAnr o^ ft pound. Thus^ 17 8w d| d^ b reduced tx> tihe 
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decimal of a pound as follows : 16 s. = ^8 £ . and 1 s. =: 
H)5 iS« Then, 5f d. = 23 farthingg, which, increased by 
1, (the number being more than 12, but not exceeding 36,) is 
'024 £ ., and the whole is <874 £ . the Am, 

Wherefore, to reekfce MUmgSy pence and farihmm to the 
decimal. of a pound by inspection^ — Cali every ttoo^hMngs one 
tenth of a pound; every odd shUUng^fiee hmdrelRhs; and the 
number of farth^gSf in the given pence and farthings^ so many 
thousandths^ adding oncj if the nwnber he more than twelve and 
not exceeding thkfywiy end twoj if the nxanber be more than 
thirijfi'nx, 

^* IT 97. Reasoning as ftbove, the result, or the three first 
Bgures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
the first figure, or tenths^ for shillings, and, if the second 
figure, or hundredths, be jiee, or more than five, reckon ano-- 
ther shilling ; then, after die five is deducted, call the figures 
in the second and third place so many farthibgs, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of ^876 £ . 
by inspection : — 

'8 tenths of m pound - • - =16 shillings. 

^5 hundredths of a pound - - =1 shilling. 

'026 thousandths, abating 1, = 25 farthings = s. 6^ d. 

*B76 of a pound - - - - ' = 17 s. 6^ d. 

Ans, 
EXAMPIiES FOR PRACTICE. 



1. Find,- by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. 0| d. Ans. <479iS ., and '603iS . 

. 2. Find, by inspection, the value of «523Je., and *694 JB. 

Ans. 10 s. 5^ d., and 13 s. 10^ d. 

, 3. Reduce to decimals, by inspection, the following sums, 

and find their aicount, viz. : 15 s. 3 d. ; 8 s. 11^ d. ; 10 s. 

6^ d. ; 1 s. 8^ d. ; i d., and 2j^ d. . Amount^ £ 1^833. 

4. Find the value of «47 £ . 

Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandths^ 
will require a cipher to be annexed to the right hand, oi 
supposed to be so. ^a. Q %. 4.^| 
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m " 

5. Value ilie following decimals^ by inspection, and find 
their amount, viz.: *785ig.; *367JB.j ^916 iB.; <74iB., 
^5£.; ^25 £.i ^09 £.; BndHiOS £. Afu.Z£. 12 b. lid. 



BXJVnJBmJSJKT TO PIiUI IW flTi FRJUDTiOMK. 

QUESTIONS. 

1. What are decimal fractions ? 2. Wheiice is the t^rm 
derived ? 3. How do decimal differ from common fac- 
tions? 4. How are decimal fra^btions written? 5. Stow 
can the proper denominator to ti d^imal fraction be known, 
if it be not expressed ? 6« How is the value of every figure 
determined ? 7. What does the first figure on the right 
hand of the decimal point signify ? — •^- the second &gare ? 
■ third figure ? — fourth figure ? 8, How do cifuieiB, 
placed at the right hand of decimals, affect ^ir value ? 

9. Placed at the ^// hand, how do they affe<^ their value ? 

10. How are decimals read? 11. How are decimal (xao- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction? 15. 
What is observed respecting the denominations in Jfederal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to« deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained -in 
it ? 19. What is the mle for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to tiie decimal of a pound, by inapecHon? 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 
shillings^ pence and far&ings, by mspecHon? 
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£X£RCIS£J9. 



^.S-%- 



1. A merchant had several remnants of cloth^ measixring 
as follows, viz. : 



•<•• 



7f yds. 
3i\r 



Hdw many yards m the whole, and what would 
the whole come to at $ 3^67 per yard ? 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

iiiw. 36^4X5 yards. $ 133^863 -f , cost 

.. 2. From a piece of cloth, containing 36f yds., a merchant 

»sold, at one time, 7^ yds., and, at another time, \%\ yds. \ 

%"how much of the cloth l&d he left ? Asia, 16^7 yds. 

3i A farmer bought 7 yards of broadcloth for 8^ iS ., a 
barrel of flour for 2^ & ., a cask of lime for If & ., and 7 lbs. 
of. rice for ^ iS. ; he paid 1 ton of hay at 3-^ ^.,1 cow 
at6f JS., and the balance in pork at -^ &,^^t^,\ how 
many were the pounds oi pork ? 

Note, In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. . Am, 108f lb. 

4. At 12J cents per lb., what will 37^ lbs. of butt**r cost ? 
* . Am. $4*718i. 

5. At $ 17^37 per ton for hay, what will llf tons cost? 

Am. $201'92f 

6. The above example reversed. At $ 201 '92f for 1 If tons 
of hay, what is that per ton ? Am. $ 17'37. 

7. If ^45 of a ton of hay cost $9, what is that per ton ? 
Cbf»a&ir 66. Am. j^20. 

8. At '4 of a dollar a. gallon, what will ^25 of a gallon 
of molasses cost .^ Am. $^l. 

9. At $ 9 per cwt., what will 7 cwt 3 qrs. 16 lbs. of sugar 
cost.? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to /ow places. i4n». 71'035-|-. 

10. At $69*875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt? ' An8,$lB. 

11. What will 2300 lbs. of hay come to at 7 nyills per lb. ? 

Am. $ 1640. 

12. What will 765^ lbs. of coffee come ioy at 18 cents per 
lb.? A5«- ^NSTV""^"^^ 
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13. What will 12 gals. 3 qts. 1 pt of gin cotft, at 28 eents 
per quart ? 

JViple. Reduce the whple quanti^ to ^arta a&d the deci- 
mal of a quart An$. $ 14^42. 

14. Bought 16 yds. 2 qr8. 3 na. of hroadcloth for $ 100U25 ; 
what was £at per yard ? Ans. $ 6. 

15. At $1*92 per bushel, how much wheat may be 
bought for $ ^72 ? Am. I peck 4 quarts. 

16. At $ 92^72 per ton, how much iron may be pur* 
chased for $^60^268 r Ans. 13 cwt 

17. Bought a load of hay for $ 947, paying at the rate 
of $ 16 per ton ; what was die weight of the hay ? 

Ans. 11 cwt. 1 qr.23lb». 

18. At $302*4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost? * Aas. $94*50. 

19. Tke above revened. At $94*50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Ans. $ 302*4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and eveft then the results vnll be sulficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At $l*80for3iqts.of 



wine, what is thj 




22. If I of 
ashes cost $60^ 
that per ton ? 

24. If*8ofayard 
of cloth cost $2, 
what is that per 
) ard ? 

27. If 14 cwt of 
pot-ashes cost 19 £ . 
6 s., what is that 
per ton ? 



r gal. ? 

of pot- 

what is 



21. At $2*215 per gal., 
what cost 3J qts. ? 

23. At $ 96*72 per ton far 
pot-ashes, what will f of a ton 
cost ? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27iB . 
10 s., what will 14 
cwt cost? 



26. At $2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 ig. 10s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 jg. 
5 s.? 




Note. After the same manner let the pupil reverse and 
prove the following examples : 



80. At $18^60 per ton, how much hay may be bought 
for $ 12^25 ? 

31. What will 3 qrs. 2 na. of broadeloth cost, at $6 per 
yard? 

32. At $ 22^10 for transportation of 65 cwt 46 miles, what 
is that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt 16 gn. for 
3 iS. 2 8. 3 d. 3f q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt. 2 qrS|21 
lbs. at 4 £. 9 s. per cwt. ; what came Ihey to ? / / ' 

35. If 5 acres 1 rood produce 26 quarters 2 bulihets of 
wheat, how .many acres will be required to produce 47 
quarters 4 bushels? 

Note, The above example will require two operations, 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1'25; how much 
did it weigh ? 



:ika^l 



rcTxoN or cuxtiunrczxB. 



1r 78. Previous to the act of Congress in 1786 establish- 
ing federal nH)ney, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although ike same in name^ were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 st.^ 6 d., called English^ or sterling money 

Canada and ) g ^^ ^^^^^ Canada currency. 
Nova Scotia, > , ^ 

The New Eng-i 
land States, 1 
Virginia, }► 6 s., called iVcto JEn^/amf currency. 

Kentucky, and 
Tennessee, 

New York, 

Ohio, and } 8 s., called New York eurrency. 

N. Carolind., 
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1 dollar is reckoned in 
New Jersey^ 1 

D^ware^^d f'y*- 6 d., caUed P«iiwyfoa*tia currency. 
Maryland, J 

Geor"^^*^ "^^ I 4 8. 8 d., called Georgia currency. 

1. Reduce 6iS. 11 s« 6^d. to federal money. 

Note. To re{luce pounds, shillings, pence and farthings, 
in either of the ahove-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum,) to the deemed of a pound hy wr 
spectwHj as already taught, IF 76. 

6iB. lis. ejd. = iB6<576. 

English money. — Now, supposing the above sum to be 
English money, — 1 £ . is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d: 
= 64 pence, that is, -f^ = ^ of 1 pound. Now, as many 
times as ^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
moneys — Divide the given sum by ^, the quotient will be 
federal money. 

■ 

^66^576 English money. ^<»^«- Itvnllbc 

40 recollected, to di- 

vide by a fraction, 

9) 263^040 we multiply by the 

29'226f federal money, iln^trcr. * ^?nominator, and 
** •'^ divide the product 

by the numerator. 

Canada currency. — Supposing the above sum to be Canar 
da currency, — I dollar, in this currency, is 5 s. = 60 pence, 
that is, ^^ = J of 1 pound. Therefore, — To reduce Canor 
da currency to federal money ^ — Divide the given sum by ^, and* 
the quotient will be federal money ; or, which is the same 
thing, — ^Multiply the given sum by 4. 

iS 6^576 Canada currency. 
4 

$ 27^304 federal mone^. Asrawer. 



IT 7& fixnucTioN OF cvnmsscwi. 153 

New England currenct.-^! dollar, in this cuirency, is 
6 s. = 72 pence, that is, ^^ = ^y or ^3 of a pound. There- 
tote f^To reduce New Bngkmd currency to federtd mim€2f,-^Di« 
vide the given sum by '3. 

<3) dB . 6*576 New England currency. 

$ 21*92 federal money, Annmer, 

New YojRK currency. — 1 dollar, in this currency, is 8 s. = 
^6 pence, that is, ^^ = •^, or *4 of a pound. Therefore, 
''-To re^bice New York currency tofideral moneys — ^Divide the 
gireii sum by *4. 

*4)iB^ 6*576 New York currency. 

V III I II 

$ 16*44 federal money, An8U)er, 

Pennsylvania currency. — 1 dollar, in this currency, is 7s. 

6 d. = 90 pence, that is, -ffy = ^ of a pound. Therefore, — 

To reduce Penngyhania currency to foderu^ money y-^Diyide by 

f , that is, multiply the given sum by 8, and divide the pro- 

.duct by 3. 

£ . 6*576 Pennsylvania currency. 
8 



3)52*608 



$ 17*536 federal money, Answer. 

Georgia currency.—*! dollar, Georgia currency, is 4 s. 
8 d. = 56 pence, that is, ^^ = ^ of a pound. Therefore, — 
To reduce Ckorgia currency to federcd money^ — ^Divide by ^, 
that is, multiply ^e given sum by 30, and divide the pro- 
€tac*by7. 

S. 6*576 Georgia currency* 
30 

7M 97*280 



$ 28*182f federal money, Answer. 

» From the foregoing examples, we derive the following 
general Rule : — To reduce English money ^ and the currencies 
of Canada and the several States^ to federal money^ — ^First, re- 
duce the shillings, &;c., if any in the given sum, to the deci- 
mal of a pound; this being done, divide the give6 sum by 
such fractional part as 1 dollar, in the given curceoLC^^v^ 
a fractional part of 1 pound. 



Amwen. 
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fiXAMPUBS FOB PRACTICE. 

8. Redace 125iS«, in each of the before named currenciesi 
to federal money. 

125^. Eng^ah money, is $555^56^. 

125iS. Canada currency, ... $500. 

125 iS. New Engluid currency, ... $416<66&|. 

125iB. New York $312«50. 

125 j(S. Pennsylvania $333^333|. 

, 125iS . Georgia $5^5114^. 

3. Reduce 1' s. 6 d., in the several currencies, to federal 
money. 

Afiiwen. 1 s. 6 d. = ^075 iS . English money, is $ '333^; 
Canada currency, it is $ *30 ; New England currency, it is 
$*26; New York currency, it is $487^; Pennsylvania 
currency, it is $ ^20 ; Georgia currency, it is $ ^321^. 

4. Reduce 75iS . 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 iS . s. 8| d., in the several currencies, to 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. •'• 

7. Reduce 36 iS. 3 s. 7^d., in the several currencies, to 
federal money. 

IT 79. To reduce federal money to any of the before named 
currencies^ reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federal money by sueh 
fractional part as 1 dollar, in ^at currency to which you 
would reduce it, is of 1 pound. The product will be tlVe 
ans\«er in pounds and decimals of a pound, which must be 
reduced to shillings, pence and ifarthings, hy tfUjpec/ion, 09 
already taugfUy IT 77. 

BXAMPIiES FOR PRACTICE. 

1. Reduce $118^25 to the several before named cur- 
rencies. £. 5. d. • 

' English money, is 26 12 \^. 

Canada currency, ... 29 11 3. 
N. England currency, ...35 9 6. 

N. York 47 6 0. 

Pennsylvania r ,....44 6 10^. 

^GeoTgi«L 27 II 9|. 



Asisuier. 
{|^118<25, changed to' 
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2, Change $ 2d0 to the several-cturrenci^s. 
3; Change 56 cents to the several currencies. 
4. Change $45^1 2 j* to the several cnrrencies. 



IT SO. It may sometimes be required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35 jS . 6 s. 8 d., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. =;= 54 d* English money. $1 is 6 s. = 
72 d. iV. England currency ; that is, the vaJue of any number 
of pounds, shillings, pence, &c., English money, is {f = f 
of the same in N. England currency ; consequently, — To re- 
duce English money to N. England currency^ — Multiply by f, 
or, which is the same, increase it by i part of itself. Thus^ 

^3)/35 6 8 English money, is 

47 2 2 2 New England currency, Asuiwer. 

. Hence we have this general Rule for finding a fmMpUer' 
to reduce any currency to the par of another : — 

Make $ 1 in pence, of the currency to he reduced^ the Je- 
nominator of a fraction, over which write $ 1 in pencCj of 
the currency to which it is to be reduced, for a numeratoTm 
Thlh fraction may then be reduced to its lowest tenns be- 
fore multiplying. 

On the same princ^les, let the pupil form for himsdf muUir 
plierSj by which 

To reduce English money to Canada, N. York, Pennsylv*- 

nia, and Georgia currencies. 
Cana^l currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 
N. England currency to Canada, N. York, Penn« 

sylvania, and Georgia curreincies. 
.... •.....^... N. York currency to English, Canada, N. Eng^ 

land, Pennsylvania, and Georgia currencies. 



« »• •••.•••• 



•• Pennsylvania currency to English, Canada, N j 

England, N. York, and Georgia currencies ^ 
Georgia currency to English, Canada, N. £ng« 

luA, N. York, and Penn^lnnia currencies. \ 



t 
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Rates at vMck thefottamng foreign com are e9ima$ed ai the 
Custom Houses of the IMted States. 

liyre of France, --•-.----• $ 48^. 

Franc do. ---.--.---. ^ <18|. 

Silver Rouble of Russia, - -- - -- - - $ ^75. 

Florin or Guilder of the United Netherlands, - $ HO. 
Mark Banco of Hamburg, ------r$ *33|. 

Real of Plate of Spain, $. ao. 

Real of Vdlon of do. -- | H)5. 

Milrea of Portugal, -...•---. $1<24. 

Tale of China, -.'--•-.---• $ V4&. 

Pagoda of India, -.-.*-----. $1<S4. 

Rupee of Bengal, ------^--- *50. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to fedei:al money. 

5. In $ 1000, how many francs ? 



IJNITJUIIUEiST. 

IT 81. Interest i& an allowance made by a debtor ^to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for eacH hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer ^r shorter time. 

The number of doll^irs so paid for the use of a hundred 

dollars, one year, is called the rate per ^uit. or per centum^ 

* the words p£f cenf. or per centwn signifying by the hundretL 

The highest rate allowed by law in the New England 

States, is 6 percent.^* that is, 6 dollars for a 100 dollars, d 

-cents for a 100 cents, 6 pounds for a 100, &c.; in othei: 

words, Y^ of the sum lent or due is paid for the use of it one 

^ar. This is called legal iintereslj and will here be under* 

^ stood when no other rate is mentioned. 



• lo the State of New Yoik, 7 j[>er cent is the kga) inferostj in Eogiuid the 
>ga} iiiterest is 5 per cem. 




^ 
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Let ud mipi^ofte the sum lent, or due, to be $ 1. The 
ipoth part of $ 1, or ^hj ^^ ^ dollar, is 1 cent, and yJiy of a 
dollar, the legal interest, is 6 cents, which, written as a de* 
cimal fraction, is expressed thus, ------ *06. 

So of any other rate per cent 

1 per cent, expressed as a common fraction, is 
xhi'y decimally, ----------- <oi. 

j pier cent is a half of 1 per cent, that is, - - '005. 

j^ per cent, is a fourth of I per cent, that is, • - '0025. 

} per cent is 3 times ^ per cent, that is, - - - '0OT6. 

iVble. The rate per cent, is a decimal carried to two 
/i2ace9, that is, to hundredths; all decimal expressions ^otoer 
than hundredths are parts of 1 per cent f per cent, for in- 
stance, is '625 of 1 per cent, that is, '00625. 

Write 2^ per cent, as a decimal fraction. 

2 per cent is '09, and ^ per cent is '005. Ans. '025. 
Write 4 per cent as a decimal fraction. 4^ per 

cent 4J per cent. — — 6 per cent. 7J per 

cent 8 per cent 8f per cent 9 per 

cent 9i per cent — - 10 per cent (10 per cent 

is -jS^; decimally, '10.) lOJ per cent 11 per 

cent 12 J per cent — — - 15 per cent 

1. If the intierest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing : — 

$17 
'06 



1'02 Ammer; that is, 1 dollar and 2 cents. 



To find the interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
deemed fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Note. Principal is the money <fcie, for which interest is 
paid. Amount is the principal and interest added together. 
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2. What will be the interest of $ 32^15, 1 year^ at 4i per 
cent? 

$ 3245 principal. There being ave de- 

*0^g rate per cent. cimal places in the ipul- 

^16075 tipiicand and m|^ltipliery 

3^2350 ^^^ figures must be 

pointed off for decimals 

A»$* $1^44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and -ff^ of a mill. Parts of a mill are 
not generally regarded; hencf^ $ 1^446 is sufficiently exact 
for the answer. 

3. What will be the interest of $11<04 for 1 year, at 3 

per cent ? ■ at Sj- per cent ? at 6 per cent ? 

%t 7^ per cent ? at 8^ per cent ? • at 9f per cent. ? 

at 10 per cent ? at 10^ per cent. ? at 11 

per cent ? at Ilf per cent. ? — at 12 .per cent ? 

at 12^ per cent ? 

4. A tax on a certain town is $ 162748, on which the 
collector is to receive 2j per cent for collecting; what wiU 
he receive for collecting the whole tax at that rate ? 

Asa. $403579. 

Note. In the same way are calculated 'commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent withatU respect to time. 

5. What must a man, paying $ 0'37«|- on a dollar, pay on 
a debt of $ 132<25 ? Ana. $ 49'59B. 

6. A merchant, having purchased goods to the amount of 
$ 580, sold them so as to gain 12 j per cent, that is, 12j> 
cents on each 100 cents, and in the same proportion for a 
greater or lam^um ; what was his whole gpif^ and what was 
the whole amount for which he sold thowods ? 

Ans. His whole gain was $72'flK whole amount 
$652*50. W 

7. A merchant bought a quantity of goods for $763WJ; 
how much must he sell them for to gain 15 per cent ? 

Ans. $ 877*881. 



IT 83. Commission is an allowance of so much per cent 
to a person called a correspondent, factor, or broker, for as 
si^ng merchants and others in purchasing snd aelling goodik 
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8. My correspondent sends me word that he has pur* 
chased goods to the value of $ 1 286, on mv account ; what 
will bis commission come to at 2^ per ceht^^ Ana. $ 32*15. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317*46, at a commission of 8^ per cent ? 

Ans^ $ 75*317. 



. Insurance is an exemption from hazard, ohtained hy the 
payment of a certain sum, which is geiierally so much per 
cent, on the estimated value of the property insured. 
Premium is the sum paid by the insured for the insurance. 

. Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
/cargo from Boston to Amsterdam, valued at $ 37800, at 4^ 
percent? Ans. $1701.' 

ir. What will be the annual premium for insurance on a 
house against loss frokn fire, valued fat $ 3509, at f per cent I 

^ By removing the separatrix 2 figu. es towards the left, it is 
evident, the sum itself may be made, to express the premium 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent on $ 3500 is $ 35*00, and f of $ 35*00 is 
$ 26*25, Answer. , 

12. What will be the premium for insurance on a ship and 
cargo valued at $ 25156*86, %t J per cent ? ■ at § per 

cent ? at f per cent ? — at ^ per cent ? at f 

per cent ? , Ans, At f per cent the premium is $ 157*23. 



1 



Stock is a gei^eral name for the capital of ary trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money ^ the stock is said to be at 
par, which is a Latin word signifying eqwd ; when for morej 
it is said to' be abotse par; when for less^ it is said to be he- 
low par. 

13. What is the value of $ 7564 of «to<ik^ vl\. W^^ysJPi^ 
cent / tbatiBj when 1 doUai o£ slwiV %fcYi&^«^^^ ^^3^axVt^ 
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cents in manege wliich is 12|^ per cent above par, or 12^ per 
c^it adoancBy as it is sometimes called. Ans. $8509^50 

14. What if the value of $ 3700 of bank stock, at 95^ 
per cent, that;^ 4^ per cent, bdow par ? Ans. $ 3533^50. 

15. What is the value of $ 120 of stock, at 921- per cent ? 

— at 86J per cent ? at 67| per cent ? at 104^- 

per cent ? -^-r- at 108J per cent ? at 116 per cent ? 

at 37^ per cent adoancel 



Loss ANB Gain* 16. Bought a hogshead of molasses for 
$ 60 ; for how much must I seD it to gain 20 per cent I 

Ana, $72. 

17. Bou^t broadcloth at $2^50 per pxd ; but, it being 
damaged, I am wilting to sell it so as to lose 12 per cent .; 
how much will it be per yard ? Ans. $2^20. 

18. Bought calico at 20 cents per };|rd ; how must I sell it 

to gain 6 per cent ? 10 per cent ? — 16 per cent*? 

— — to lose 20 per cent ? im. to thekuty 16 cents per ya. A. 

IT 83. We have seen how interest is cas^ on any sum jof 
money, when the tune is one y«ar/ but it is frequendy ne^ 
eessary to cast interest for mon&s and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
^,is / ^ ^ 

'01 cent for 2 months, 
^005. mills (or i a cent) for 1 month of 30 days, (for so we 

reckon a month in jcasting. interest,) and 
^001 mill ibr every 6 days; 6^ being contained 5 times in 30. 

Hence, it is veiy easy to find by inspectum^ iJtMt is, to cast 
in the mind, tffi^terest on 1 dollar, at 6^w^cent for any 
given Hme* The centSy it is evident, will b^H|uaI to half the 
greatest even number of the months ; the rniOs will be 5 for 
Sie odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, H>4 ; the mills, 
reckoning 5 for the odd month, and 3 for the 18 (3 times 6 
= 18) days, will be '008, which, united with the cents, 
('048 ^ give 4 cents 8 mills for the interest of $1 for 9 
mott^b ^nd 18 days. 
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1. What will be the interest on $ 1 for 5 months 6 days ? 

— ?- 6 months 12 days ? — - 7 months ? 8 months 

•24 days ? ^— 9 months 12 days ? 10 months ? — - 

11 months 6 days? 12 months 18 days? — 1§. 

months 6 days ? 16 months ? ' 



Odb DATS. 2. What is the interest of $ 1 for 13 months 

16 days ? . 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 =;= 12 days, and there is a remainder of 
4r days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, that. is, f = ^ of a mill. Ana. ^06 7§. 

3. What will be the interest of $ 1 for 1 month 8 days? 

— — 2 months Tdavs? — r*- 3 months 15 days? 4 

months 22 days? — ^— 6 months 11 days ? 6 months 

17 days? 7 months 3 days ? —. — 8 months 11 days? 

r ■■ . . ' 9 months 2 days ? 10 months 15 days ? — 

11 months 4 d»ys ? ■ ' ■ ■ 12 months 3 days ? 

Note, If there is no odd monthy and the number of days de 
less than 6, sa that there are no miUsj it is evident, a cipher v ust 
oe put in the place of mills; thus, in the last example,- <— 12 
months ^ days, — ^the cents will be ^06, the mifls 0, the 3 
days ^ a mill. Ans, <060^. 

4. What will be the interest of $ 1 for 2 months 1 day ? 

— 4 months 2 days ? 6 months 3 days ? r 8 

months ,4 days ? 10 months 5 days ? — — &>r 3 days ? 

for 1 day? — — for 2 days? for 4 days? 

— for 5 4^s ? 



5. What iw^interest of $ 5643 for ^inonths 5 days ? 
The interest ^Blj for the given time, is '040^ ; therefore, 

^ ) and i ) $ 5643 principal. 

HHOf'interest of $ 1 for the given time. 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2^29197, Ans. $2*291. 

t * 

6 days = 3 days + 2 days. As the multi^UftasASsi^Na&je^ 

once for every 6 days, (or Z dajs ^rifeft ^^ fet ^ ^«^^ ^^«^ X-* 

0* 
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of the mnltiplicaiid. j- + i = i- ^ ^'^ ^ ^^ ^^ 4^^ 
be 4 = 2 days -{- 2 days, take ^ of tiie midtiplicaiid ^toice; 
for 1 day, take ^. 

Note. If the sum on which interest is to be east be less 
than $ 10, the interest, for any number of days less than 6, 
win be less than 1 cent ; consequently, in businessy if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations i^ow given, it is evident,'— To Jkcl ike 
interest of any sum in federal moneys at 6 per cenU^ it is only 
necessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembenng to point off ^^as many places 
for decimals in the product as there are decimal places in 
both the factors counted together* 

EXABCPIiES FOR PRACTICTE. 

6. What is die interest of $ 87^19 for 1 year 3 months ? 

% Interest of $ 116,08for 11 mo. Id days? $6.^751. 

8 of $ 200 for 8 mo. 4 days ? %^1Z2 

9. of $ 0'85 for 19 mo. ? $*D8, 

10 of $ 8'50 for 1 year'9 mo. 12 days ? $ '909. ' 

11 of $675 for 1 mo. 21 days ? $ 6'737 

12. of $ 8673 for 10 days ? , $ 14'455. 

13 of $ 6^73 for 10 mo. ? $'036. 

14. of $ 96 for 3 days ? \ Note. The inte- 

16 of $ 73'50 for 2 days ? f rest of $1 for 6 days 

16. .., of $180^75 for 6 days? r being ImiU, the dol- 

17. of $ 15000 for 1 day? ) lars themselves ex- 
press the interest in mills for six daySy of which we may take 
parts. • 

Thus, 6 ) 16000 mills,^ "^ 

2'600, that is, $ 2<60, Ans. to the last 

When the interest is required for a large number of years, 
it will be more convenient to find the interest for one year, 
and multiply it by the number of years; after which find 
the interest for the tnonths and days, if any, as usual. 

18. What is the^nterest of $ 1000 for 120 years ? 

# Ans. $7200. 

19. What is the interest of $ 520^04 for 30 years and 
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20. Wh^kt is the interest on.$4Q0 far 10 years 3 months 
aid 6 days? Ans. $246^46. 

21. l^at is the interest of $ 220 for 6 years ? for 

12 years ? — — 60 years ? ' Ans. to last^ $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

Aii». $ 122'12. 

23. What is tiie interest of 36 iS I 9 s. 6^ d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IT 76;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the ti^ree first decimals to shillings, &c., 
by inspection. (IT 77.) Ans, 2 iS. 3 s. 9 d. 

24. Interest of 36 iS . 10 s. for 18 mo. 20 days ? Ans. 3 £ . 
8 s. 1^ d. Interest of 95 iS. for 9 mo. ? Am. 4 iS. 5 s. 6 d. 

25. What is the amount of 18 iS. 12 s. at interest 10 
months 3 days? Am. 19 £. 10 s. 9^d. 

26. Yl/liat is the ao^unt of 100 £ . for 8 years ? 

If Ans. 148 £. 

27. What is the amount of 400 iS . 10 s. for 18 months ? 

Ans. 436 £.10 s. 10 d. 3 q. 

28. What is the amount of 640 iS . 8 s. at interest for 1 
year ? for 2 years^O months ? for 10 years ? 

Ans. to tasty 1024 £. 12 s. 9^ d. 

IF 04. 1. What is the intereH of 36 dollars for 8 monthly 
at 4^- per cent ? 

Note^ When the rate is any other than m per cent, first 
find the interest at 6 per cent, then divide the interest so 
found by such part as the interest, at the rate re^iredy ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient addf^ to, or subtracted from the^ interest at 6 per 
cent., as the ci|e may be, will give the interest at the rate 
required. 

$36 
'04 4^ per cent is J of 6 per cent ; therefore, 

,rrTT from the interest at 6 per cent subtract J 

*/ j^g the remainder will be the interest at 4J pet 

cent 
VOS Ans. 

2. Interest of $54*81 fox \ftTt\o.^^\.Tk^«t ^V.^ ^^^^^^k 

3. of $ 500 foT^ mo.^ ^vj^.^X.^^^^ ^^*'*- v Y^^ 

4 of $ 62^12 foil mo. ^Q ^d:^^^^^^^^^^^ " ^ 
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5. Interest of $ 85 for 1(V mo. 15 days, at 12^ per cent. ? 

Afis, $9^295 

6. What 18 the amount of $ 53 at 10 per ct for 7 mo. ? 

Am. $56^091 

7^ Hmcy rate per cent, and amount giveuj to find the principal. 

IT 85. 1. What sum of money, pnt at interest at 6 per 
ceat, will amount to $61'02, inl yt;d4. 4 months? 

The amount of $ 1, at the given rate and time, is $ 1^08 ; 
hence, $61'02 -^ $ I'OS = 56'50, the principal required; 
that is, — Fifid the wnaunt of $1 at ^ given rate and timej by 
which divide the given amount; the gi^tient will be the prindr 
pal required. Ans. $56^50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $8542? Ans. $76. 

3. What principal, at 6 per cent., in 11 months 9, days, 
inll amount to $ 99'311 ? 

Ao/c. The interest of $ 1, for the given time, is '056|. , 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimcdj thus, '0565 • 
(hat is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives $ 988 to lay out after deducting hia 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
own money. This question, therefore, in principlej'does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
Hme^ (IT 81, ex. 4, note,) add the rate to $ 1. Ans. $ 950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent. ^ what does his commission 
amount to ? Ans, $ 48. 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent.? 

I ought to pay him such a sum as, put at interest, would, 

in 1 year, amount to $397*50. The question, therefore, 

does not difler from the preceding. Ans. $ 376. 

A^/^ Aq aZ/oivance made (or tke ^^yaieiii of wvy sum 
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of money before it becomes due, as in tbe last example, is 
cafied IHsemin/. 

The sum which, put at interest, would, in the time and 
8l the rate per cent, for which discount is to be made, amount 
to the given sum, or d^t, is called the present worth, 

7. What is the present worth of $ 834, payable in 1 year 
7 months and -6 days, discounting at the rate of 7 per cent. ? 

iW. $750. 

8. What is the discount on $321^63, due 4 years hence, 
discounting at the rate of 6 per cent ? Ans, $ 62^26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent. ? An$» $ 16*744. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the oth er J^» lf in 8 months ; what must be discounted 
for present Jtfpent ? AnS' j^ 18^873. 

lUjfiWhat^lw the present worth of $56'2|0, payable in 1 

year 8 moiithS]) discounting at 6 per cent ? at^4^ per 

cent ? 9^ 6 per ^ent ? — a.t 7 per cent ? — — - at 

7j- p^r cent ? |— at 9 per cent. ? 

* 4n8. to the lasty jl48*869. 



The time^ ratS^per cent.j and interest being giveriy to find the 

principtd* 

ffi" B5« 1. What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent ? 

$1, at the given rate and time, will gain '08; hence, 

$ 10*50 -^ $*08= $131*25, the principal required; that 

is, — Find the interest of $lj at the given rate and time^ by 

which divide the given gain^ or interest ; the quotient wUl be the 

principal required. Ans. $ 131^25. 

2. A man paid $4^52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months; what was the principal ? 

^ns. ^56*50. 

3. A man received, for interest on a certain note, at the 
end of 1 year, $ 20 ; what was the principal, allowing the 
rate to have been 6 per cent ? Ans. $ 333*333^, 
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The prwoftiy interest^ and time ftetn^ ^verij to find the nO/e 

per cent! 

IT 87. 1. If I pay $3^78 interest, for iJie iise of $36 
for 1 year and 6 months, what is that per cent ? 

The interest on $ 36, at one per cent, the given lime, is $ *54 , 
hence, $ 3^8 ^ $ '54 r= '07, the rate required ; that is,— 
Find the vUerist on the given eumj €U 1 percent, for the given 
thne^ by tohich divide the given interest ; the quotient mU he 
the rate at which interest was paid, Ans. 7 per cent. 

2. If I pay $ 2'34 for the use of $ 468, I month, what is 
the rate per cent ? Ans, 6 per cent 

3. At $ 46'80 for the use of $ 520, 2 years, what is tha^ 
per cent ? Ans. 4^ per cent* 



The prices at which goods are bought and sf^jtt^dng gioen^ to 
find the rate per cent, of gain or WSfL ^ 

IT B8. 1. If I purchase wheat at $ 1 '10* per bushel, and 
sell it at $ l'37j> per bushel, what do I gain per cent. ? 

This question does not differ essentially i|om those in &e 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27^ cents on a bushel, that is^ 

^ of the first cost ^ = '25 per centT, the Answer. That is^ 

— Make a commonfractionj writing the gain or loss for the numera^ 
tory and the price at which the article was bought for the de^ 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $ 550 \ 
what per cent prcMfit must he make to gain $ 66 ? 

Ans. 12 per cent 

3. '; What per cent profit must he make on the same 

purchase to gain $ 38'50 ? to gain $ 24'75 ? to 

gain $2'75? 

Note. The last gain gives for a quotient *005, which is ^ 
per cent The rate per cent, it must be recollected. (IT 81, 
note,) is a decimal carried to two places, or hmdredths; aL 
decimal expressions lower than hundredths are parts of 1 
per cent 

4. Boiaght a hogshead of rum, containing 114 gallons, at 
06 cents per, gallon, and sold it again at $ 1'0032 per gal- 
lon; what was the whole gain, and what was the gain pe«* 
cent/ ' ^ % 4^^14^ vj\io\«i ^^m* 
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5. A merciiaiit bought a quantity of tea for $ 366, which^ 
proving to kave been damaged, he sold for $33246; what 
did he lose per cent, h An8.'9 per cent 

6. If I buy cloth at $2 per yard, and sell it for jt2'6(^ 
per yard, what should I gain in laying out $ 100 ? 

Ans, $26. 

7. Bought indigo at $ 1^20 per lb., and sold tbe same at 
90 cents per lb. ; what was lost per cent. ? Ans. 26 per cent» 

8. Bought 30 hogsheads of molasses, <^ $ 600 ; paid in 
duties $20^6; for frei^t^ $40*78; for porterage, $6*05,. 
and for insurance, $ 30*84 r if I sell them at $ 26 per hogs- 
head, how much shall I gain per. cent. ? Ans. $ 11^695-1^. 



Tlie prkicipai, rate per cefU,j and interest being giveUy to find 

the time, 

IT 80. 1. The interest on a note of $ 36, at 7 per cent, 
was $3'78; what was the time? # 

The interest on $36, 1 year, at 7 per cent, is $2'62; 
hence, $ 3*78 -s- $ 2*52 = 1*5 years, the time required ; that 
is, — Find the interest for 1 year on fh^ principal given^ at the 
given rate^ by which divide the given interest ; the quotient lotA 
be the time required^ in years and decimal parts of a year; the 
latter may then be reduced to m(^ths and days. 

* . Ans, 1 year 6 months. 

2. If $31*71 interest be p^d on a note of $226*60, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33} =r 2 years 4 months. 

3. On a note of $600, paid interest $20, at 8 per cent. ; 
what was the time ? 

Ans, *416 -)- = 5 months so nearly as to be called 6, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $^17*25, at 4 per cent, was 
$ 28*242; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent, we may divide tht? 
interest by ^ the principal, femoving the separatrix tv^ 
places to the lefl, and the quotient will be the answer in 
months. 
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To find the inHemt due on noUs^ ifc. when fortkd paymente 

have been made* 

IT 90. In MiBisStkichusetts th^ law ptovides, that payments 
shall he applied to keep down the interest, and that neither 
iiUereet nor paiymeta shall eyefdraw interest Hence, if the 
payment at any time exceed the interest computed to the 
game time, that excess is taken from the principal ; hut if 
the payment he less than the interest, the priucupal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was fiiade, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due; add that interest to the 
principal, and from the sum subtract the payment, or the 
Stan of the payments, made within the time for which the 
interest was computed, and the remaind^ will he a new 
principal, with which proceed as with the first 

1. For value receimdj I promise to pay James CaNANt, or 
order J one hundred staUeen dollars sixty-six cents and six tmUsj 
vnth interest. May 1, 1822. 

$116,666. Sahttel Rood. 



Note. In finding the 
tmes for computing the 
interest, consult IT 40. 



On this note were the following endorsements : 

Dec. 25, 1822, received $ 16^666 * 

July 10, 1823, $ 1<666 

Sept. 1, 1824, $ 6<000 

June 14, 1825, $33<333 

April 16, 1826, $62^000 

What was due August 3, 1827 ? Ans. $ 23^776. 

The first principal on interest from May 1, 1822, $ 116^666 
Interest to Dec. 26, 1822, time of the first pay- 
ment, (7 months 24 days,) ... 4(549 

Amount, $121*215 
Payment, Dec 25, exceeding interest then due, 16^666 

Remainder for a new principal, - - - 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - - - - 16<490 

Aqiount carried forward, $ 120*039 
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Amount brought fonvaxd, ^120^039 
Payment) July 10, 1823, less than interest 

then due, - - - - $ 1^666 

Payment, Sept 1, 1824, less than interest 

then due, - - - - dH)00 

Payment, June 14, 1825, exceeding in- 
terest then due, - - - 83*333 

— — $39<ft99 

Eemainder for a new principal, (June 14, 1825,) 80'040 
Interest from June 14, 1825, to April 15, 1628, 

(10 months 1 day,) - . . - 4<015 

Amount, $ 84^055 
Payment,. April 15, 1825, exceeding interest then 
due, - . - - - . . - 62*000 

Remainder for a new principal, (April 15, 1826,) $ 22^055 
Interest due Aug. 3, 1827, from April 15, 1826, . 

(16 months 18 days,) - - - - 1'720 

Balance due Aug 3, 1827, ' - $ 23*775 

2. For value reeeivedy I promise to pa^ James Lowell, or 
order^ eight hundred sixty-seven doUars and thirty-4hree cents 
with interest. Jan, 6. 1820. 

j; 867*33. HiRAM SiMSOH. 

On this note were the following endorsements, viz. 

April 16, 1823, received $136*44. 
April 16, 1825, received $ 319. 
Jan. 1, 1826, received $518*68. 

What remained due July 11, 1827 ? Ans. $215*103. 



COMPOUND INTEREST. 

*ir 01, A promises to pay B $ 256 in 3 years, with in- 
terest annually; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. 

Note, Simple interest is that which is allowed for the 
principal only ; compoimd interest is that which is allowed 

P 
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for both jirtfidjpal and inieresiy when the latter is not paid at 
the time it becomes dae. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the amotinf 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 years, 
at 6 per cent ? 

$ 256 given sum, or first principal. 
*06 



15 

256^00 



ZpZ^f^i,]''^'^^^'^''^'^^'' 



271^36 amount, or principal for 2d year. 
*06 



/ <im 



1/16^2816 compoimd interest, 2d year, ) added to 
• *0^71'36 principal, do. j gether. 

; 287^6416 amount, or principal for 3d year. ,^ 
*06 V 

• >■£_: -•> . 

*"^/ 17*25846 compound interest, 3d year, > added to- 
^- 287*641 principal, do. J gether. 

304*899 amount "^ 

256 first principal subtracted. 

Ans. $ 48^899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 

what the amount, of $ I for 2 years ? what the amount 

for 3 years? -. for 4 years? for 5 years? for 

6 years ? . for 7 years ? for 8 years ? 

Ans. to the last^ $ 1*593+. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as ipuch as the. amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
mto a table of multipliers for finding the amount of any stan 
for the same time. 



7 91. 



coupovRD nmntiisT. 



171 



Showing the amount of $ 1, or liS., &c. for any 
years, not exceeding 24^ at the rates of 5 and 
compound interest. 

Spercent. 
1*88564-- 
1*97993-- 
2*07892 - - 
2*18287-- 
2*29201-- 
2*40661 4- 
2*52695 
2*65329 - - 
2*78596-- 
2*92526 - - 
3*07152 - - 
3*22509 - - 



Feon. 


5 per cent. 


I 


' 6 per cant. 


1 


f^^*3*l 


1 


1*05 


1*06 


13 


2 


1*1025 


1*1236 


14 


3 


1*15762 - 


. 


1*19101 -] 


^ 


15- 


4 


1*21550- 


. 


1*26247 - 


m 


16 


5 


1^27628 - 


- 


1*33822- 


- 


17 


6 


1*34009 - 


- 


1*41851 - 


- 


18 


7 


1*40710- 


- 


1*50363- 


- 


19 


8 


1*47745- 


- 


1*59384- 


- 


20 


9 


1*55132 - 


- 


1*68947 - 


- 


21 


10 


1*62889 - 


-• 


1*79084- 


. 


22 


^» 


1*71033 -h 


1*89829 - 


- 


23 


12 


1*79585 - 


h 


2*01219- 


- 


1 24 



number of 
6 per cent 

8 percept* 
2*13292 -(- 
2*26090 - - 
2*39655 - - 
2*54035 - - 
2*69277-- 
2*85433 4- 
3*02559 - - 
3*20713-- 
3*39956 - - 
3*60353 - - 
3*81974-- 
4*04893 4- 



^ 



Note 1. ' your decimals in the above numbers will be stif- 
j* ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the yectrsj and on that amount cast tb^ 
\ interest for the months and days ; this, added to the amount^ 
will give the answer. 

3. What is the amount of j^600*50 for 20 years, at 5 per 
cent, compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent., by the table, is $ 2*65329 ; therefore, 
2*65329 X ^'50 = $ 1593*30 -|- Ans. at 5 per cent ; and 
3*20713 X wb*50. ±1=: $ 1925*881 -f- Ans. at 6 per cent 

4. What is the amount of $40*20 at 6 per cent com- 
p<^d interest, for 4 years? — — for 10 years? •— for 18 

years ? for 12 }ears ? for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days ? 

Ans. to last, $168' .137. 
Note, Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

• From what has now been advanced we deduce the foI» 
lowing general ' 

RULE. 

I. To find, the interest lohen the time is \ ^jeaT ^ w ^\o ^Tv\.x\\ft. 
rate per cent, on any sum of moneij^ mlKorat Te.^1j«.cX\^ \H.'w«.>*ia. 
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the premium far wuwrancej cammissumj &c., — ^Multiply the 
priacipM, or giren sum^ by the rate per cent, written w a 
decimal fraction ; the product, rememDering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &fi, required. 

II. When there are months and days in the gioen tme^tofaid 
the vUerest on any sum of money ai 6 jper cen/.^— -Multiply tiie 
principal by the interest on $ 1 for me given time, found by 
inspection^ and the product, as before, will be the interest 
required. 

III. To find the interest on $1 atBpercent.^ for any given 
timej by inspecHon^ — ^It is only to consider, that tihe vents will 
be equal to half Uie greatest even number of the months ; 
and me ndUs will be 6 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the sum gioen be in poundSjsMUings^ pence ondfisr-- 
thijigsy — ^Reduce the shillings, &e* to tiie decimal of a pound, 
by inspection, (^ 76 ;) ^en proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be at any other rate than 6 per 
cent.y {if there be months^ or months and aays^ in thegvoen time^) 
— ^First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
rate required, exceeds or falt%^hort of the interest ut 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may reqmre, wilL 
give the interest at the rate required. ^\ 

Note, The interest on any number of dollars, for 6 (lays, 
at 6 per cent, is readily found by cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. 

BXAMPIiES FOR PRACTICAI.. 

1. What is the interest of $ IQCiO for 1 year and 3 months? 

* Ans. $120. 

2. What is the interest of $ 5^811, for 1 year 11 months ? 

An9. $^668. 

3. What is the interest of $2^29, for 1 month 19 days, 
at 3 per cent ? Ans. $ *009. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
percent? . Ans* $2^569 
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5. Whdi is the interest of $17^68, for 11 months 28 
days? Am. $1H)64. 

6. ^Vhat is the interest of $200f&Tl day ? 2 days ? 

— 3 days ? 4 days ? -. 5 days ? 

4. iliM. for 6 days, $0466. 

7. What is the interest of hadf a mill for 567 years ? 

Ant. tO<017. 

8. What is the interest of $ 81, for 2 years 14 days, at i 
per cent. ? ■ -f per cent ? — ^ per cent ? — 2 per 

cent ? 3 per <5ent ? 4^ per cent ? — 6 per 

cent ? 6 per cent ? 7 per cent ? 7j- per 

cent ? 8 per cent ? 9 per cent ? — — 10 per 

cent ? 12 per cent ? 12J per cent ? 

Ans. to last J $20^643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Ans. $0^246. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1,1803? 

' Note. Consult ex. 16, Supplement to Suhtraetion of Com- 
pound Numbers. Ans. $ 207'22. 

11. B's note of $56^75 was giyen June 6, 1801, on inter- 
est after 90 days; what was there due Feb. 9, 1802 ? 

• Ans. $5849. 

12. dnote of $365^37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; What was there due Sept 11, 
1800? Ans. $328<32. 

13. Supposmg a no,te of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10^ 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $ 83*991. 



nnmJBXsKT to zntbrest. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 
is understood by rate per cent ? 4. — by prijicipal ? 

6. by amount ? 6. by legal interest ? 7. • 

by commission ? 8. -^ — ^ insurance ? 9* ■' premium ? 

10. policy? 11. stock? 12. WK^V v* nssA.^- 

•toad by stock being at porl \Z* ^i!cyw^ ^"wtX 
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— — below par ? 15. The rate per cent is a decimal ear^ 
ried to how many places ? 16. What are decimal expres- 
sions lower than hundredths ? 17. How is interest, (when 
the time is 1 year,) commissi<m, insurance, or any thing else' 
rated at so much per cenU without respect to time, found ? 
18. When tiie rate is 1 per cent, or less, how may the ope- 
ration be contracted ? 19. How is the interest on $ 1, at 

6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent, when there are months 
and days in the given time ? 21. When the given tioif is 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in poimds^ shillings, &c., how is in* 
terest cast? 23. When the rate is any o&er than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. Whatiathende for easting interest 
on notes, &c. when partial payments have been made, and 
what is tile principle on which tiie rule is founded? 25. 
How may the principal be founds the time, rate per cent^ 
and amount bemg given ? 26. Wliat is understood by dis^ 
coimtl 27. — by pre80KU worth? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given ? 
29. How is the rate per cent, of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, foterest, and . 
time being given ? 31. How is the tmie ^und, the princi- 
pal, rate per cent, aiid interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXISRCISES. 

1. What is the interest of $273^51 for 1 year 10 days, at 

7 per cent? Am. $19*677. 

2. What is the interest of $ 486 for 1 year, 3 months, 19 
days, at 8 per cent ? Ans. $ 50*652. 

3. D's note of '$203*17 was given Oct 6, 1808, on inter- 
est after three months ; Jan. 6, 1809, he paid $ 50 ; what 
was there due May 2, 1811 ? Ans. $ 174*53. 

4. E's note of $ 870*05 was given Nov. 17, 1800, on in- 
terest after 90 days; Feb. 11, 1806, he paid $186*06; what 
was there due Dec. 23, 1807 ? Ans. $ 1045*34. 

5. What' will be the annual insurance, at f percent, on 
a house valaed at $ 1600 ? Ans. $ 10. 
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6. Wliat ivill be tbe insutaiice of a ship and cargo, valued 

«t $ 564i, at 1^ per cent. ? at | per cent. ? — at -/^ 

pfer cent ? — — • at f^ per cent. ? — at J per cent. ? 

Note* Consult IT 82^ ex. 11. 

Ans. at ^percent $42^322. 

7. A man hating compromised with his creditors at 62^ 
cents on a doUar, what must he pay on a debt of $ 137^46 ? 

Ans. $85<9L2. 

8. What is the value of $ 800 United States Bank stock, 
Rt 112^ per cent ? An9» $ 900. 

9. What is the value of $ 560^5 of stock, at 93 per cent ? 

Ans. $621*497 
• 10. What principal at 7 per cent will, in 9 months 18 days^ 
amount to $ 422*40 ? Ans. $ 400. 

11. What is the present wortli of $426, payable in. 4 
years and 12 days, discounting at the rate of 5 per cent ? " 

In large sums, to bring out Ike cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $ 354*506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $300, payable in 9 months; what 
did he gain, discounting at 6 per cent ? Ans. $ 37*081. 

13. Sold goods for $3120, to be paid, one half in 3 
, months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans, 68*492. 

14. The interest on a certain note^ for 1 year 9 months, 
was $49*875 ; what was the principal ? Ans. $475. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Ans. $ 500. 

16. If I pay $16*50 interest for the use of $500, 9 
"ittiontbs and 9 days, what is the rate per cent. ?// 

17. If I buy candles at $ *167 per lb., and fcll them at 
20 cents, what shall I gain itf laying out $ 100 ? 

Aj^u 19*76. 

18. Bought hats at 4 s. apiece, and sold them i\guo at 4 s. 
9 d. ; what is the profit in laying out 100 iS . ? 

Alts. 13 j5. 15P. 

19. Bought 37 gallons of brandy, at $1*10 ff«f |tJbzi, 
and sold it for $ 40 ; what was gained or lost pe c*fliot ? 

20. At 4 s. 6 d. profit on 1 JB., how much is gait jt^ ittlayiaif 
out 100 ^ ., that is, how mucl^ per cent ? Ans. f a JB . 10 s. 

21. Bought cloth at $ 4*48 per yard ; how n ist I s^ '^ 
to gam 12^ per cent ? /.m« 



\ 
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22. Bought a barrel of powder for 4 iS. ; for how much 
must it be sold to lose 10 per cent ? Am. 3 £. 12 8. 

23. Bought cloth at 15 s. per yard, which not proying so 
good as I expected, I am content to lose 47^ per cent ; how 
must I sell it per yard ? Ans. 12 s. 44- d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident ip gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? An$. $ 1^265 per gcdlon. 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight imd duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent, by it ? 

Ans. 6 cents per lb. 



BQVATzoif or pat: 

V M- Equation of payments is the method of finding tibe 
mean' time for the payment of several debts, due at different 
times. 

1. In how many months will $ 1 gain as much as 5 dol« 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 mondis ? Ana- 600. 

3. In how many months will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 

' indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due iif' 
3 months; one of $9, due in 5 monUis; and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once; in what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 "hi 

He might, therefore, have $ 1 141 months, and he may 
keep 27 dollars r^ part as long ; that is, -^ = 5 months 
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Hence, To find the mean time for several paifineni$,~RvJS> * 
-i— Multiply each sum by its Ume of payment, and divide the 
Aim of the products by the sum of tne pcufments^ vnd the 
quotient will be the answer. 

Note, This rule is founded on the su^^iosition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an eqpoal time beftire it 
is due ; but, in the first case, Uie gmn is evidently equal to the 
interest on the debt for the given time, while^ in the second 
oase^ the lass is only equal to the discofmt of the debt for that 
time, which is always less than the interest; therefore, the 
roie is not etactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 mon&s; and it is agreed to make one payment of the 
whole : in what time ought that payment to oe ? 

Am, 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 imoBths ; and $ 260, to be paid in 4 months : what 
IB the equated time for the payment of the whole ? 

Ans. 6 months, 7 days -f- 

8. A owes B $ 600, of which $ 200 is to be paid at the 
mesent time, 200 in 4 months, and 200 in 8 months ; what 
IS the equated time for the payment of the whole ? 

Ans, 4 months. 

9. A owes B $ 300, to be paid as follows : -^ in 3 months, 
^ in 4 months, and tiie rest in 6 months : what is the equated 
time ? Ans. 4^ months* 
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oa 

TBB IIBliATXOXff OF 

^ 93. 1. What part of 1 gdlon is 3 quarts ? 1 gallon is 
4 quarts, and 3 quarts is f of 4 quarts. Ans. f of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 galloii, being 4 
quarts, is ^ of 3 quarts ; that is, 4 quarts is 1 time 3 quarts 
and ^ of another time. Ans. ^ = 1^. 
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3. What put of 5 bushels is 12 bushels ? 

FicdiDg what part one number^is of another is the same 
as finding what is called the ratioy or rdaiicn of one number 
to another ; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 busliels to 12 
bushels ? The Anw>er is J^ = 2f. 

RatiOf therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or. What is the ratio 
of 8 yards to 13 yards ? 

13 yards b -^ of 8 yards, Expressing the divi&ion^c/i(ma%. 
If now we perform the division, we have for the ratio 1|; 
that IS, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (IF 15, n^) that division maybe expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of anotiier, may be expressed frac* 
tionelly, to do which, make the number which is called the 
party whether it be the larger or the smaller number, the nw 
merator of a fraction, under which write the odier nupiber for 
a denominator. When the question is. What is the ratio, &c. ? 
the number last named is the part ; consequently it must be 
made the nmnerator of the fraction, and the number firai 
named the denominator. 

5. What part of 12 dollars is 11 dollars? or, 11 dollars is 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratio, &.c. ? let that number, which expresses the part, 
be the number last named;, thus. What is the ratio of 12 doK 
lars to 11 dollars? Ans. ^. 

6. What part of 1 iB. is 2 s. 6 d. ^ or, What is the ratio of 
1 jS. to2s. 6d. ? 

1 £. ss240 pence, and 2 s. 6d. s=:30 pence; hence, 
3^ = ^, is the AnsTjoer. 

7. What part of 13 s. 6 d. is 1 £. 10 s. ? or, What is the 
ratio of 13 s. 6 d. to 1 £. 10 s.? Arts. ^. 

a Wtat is the ratio of 3 to 5 ? of 5 to 3? of 

7 to 19? of 19 to 7? — ^of 15to 90? of 90 to 

15? of 84 to 160? — ^ of 160 to 84? of 615 to 

1107 ? of 1107 to 615 ? Am, to tl\e last, \. 
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PROFO&T3EOiri 

on 

TBB &VUI OF TBRIEEL 

T M. 1. If apiece of cloth, 4 yards long, cost 12 dollars, 
what will be the cost of a piece of the same cloth 7 yards 
Iwig? 

Ha4 this piece contained twice ibe number of yards of the 
first piece, it is ei^ident the price would have been twice as 
much; had it contained 3 tinies tiie number of jaids, the 
price wojiild have been 3 times as much ; or Sad it contained . -^ 
only halt the number of yards, the price would have been ^ 
eniy half as much; that is, the cost of 7 yards wul be such^^'^ 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is ^ 
« I of 4 yards ; consequently, the price of 7 yards must be f of 
the price of 4 yards, or { of 12 dollars, i of 12 dollars, that 
is, 12 X J = V^ = 21 dollars, iljMwcr. 

2. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 1 1 hoiirs, at that rate ? i 

11 hours is -^ of 6 hours, that is, 11 hours is ir time 6 
hours, and f of another time ; consequently, he will travel, iu 
11 hours, 1 time 30 miles, and f of another time, that is, the 
ratio between the distances will be equgtl to die ratio be- 
tween the times. 

jy^ of 30 miles, that is, 30 X V = ^^ = ^^ ^^^^^' ^^» 
then, no error has b^en committed, 55 miles must be -^ of 
30 miks. This is actually the case ; for ^J z= -y-. 

Ans. 55 miles. 

Quantities which have the same ratio between them are 
said to be proportional. Thus, these four quantities, 

boors, honre. miles, mites- 

6, 11, 30, 55, 

written in this order, being such, that the second contains - 
the first as many times as the fourth contains the third, that ^^ 
is, the ratio between the tliird and fourth being equal to the 
ratio between the first and second, form what jjs called a pro- 
portion. 

It follows, therefore, that proportion is a combination of two 
equal ratios* Ratio exists between two numbers j but pro- 
porOon requires at least thre^. ^«^ 
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To denote that there is a proportion between the numbers 
6, 11, 30, and 5$, they are written thus : — 

6 : 11 : : 30 : 55 

whiqh is read, 6 is to 11 as 30 is to 55; that is, 6 is the 
' same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of- 11 to 6 is the same as that of 55 to 30. 

IF 96. The first term of a ratio, or relation, is called the 
antecedent, and the second the ccnaeqitent. In a proportion 
there are two antecedents,, and two consequents, viz. ^e an- 
tecedent of the first ratio, and that of the second ; Ihe con- 
sequent of the first ratio, and that of &e 8ec<md. Ib the 
proportion 6 : 11 : : 30 : 66, the antecedents are 6, 30 ; the 
consequents, 11, 65. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is ^^ the second |^ = -y* ; and that these two 
ratios are equal. Pre know, because ti^e fractions are equal. 

The pvo fractions ^ and |f being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
end, consequently, that 11 multiplied by 30 will give the 
SQi^ne product as 55 multiplied by 6. This is actually the 
case ; for 1 1 X 30 = 330, and 65 X 6 = 330. Hence it 
follows, — If four numbers be in proportion^ Ike product of the 
first and lastj or of the two eztremesy is^^equal to the product af 
the second and thirds or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last exaanple. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus : — 

boon. hoan. milei. miloi. 

6 : 11 : : 30 

Now, since the product of the extremes is equal to (be 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result 66, that is, 
66 miles, which is the other extreme, or term, sought 
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3. At #54te9ib8nr6li of 4«ar, ^boff mtAjr btiMb may 

In tl^ question, the unknovm. qumtlty is Hhe mnnber of 
^•rreis bought lor ^ 188, wbieh ouglit to eontain the 9 bu^ 
rels «8 Biimy limes as $ 186 eontaiiis $ 54 ; we thus get the 
ibllowmg proportioa : 

doHaw. doHari. bam»l«. batieb. The produCt, 1674, 

of the two means, di- 
vided hy^ 64, the 



54 : 186 : : 9 
9 



64 ) 1674 ( 31 bmekj the Anaumr. hiown extreme, gives 

102 31 barrels for the 

other extreme, which 

64 is the term sought, 

54 or Answer. 

Any thcee terms of a propoftioB being given, the operation 
by which we find the Ibiirth is called 4fae Ruk of Three, A 
just solution of the question will sometimOs require, that the 
order of the terms of a proportion be chtnged. This may 
be done, provided the terms be so placed^ ^at the product 
of the extremes shall b% equal to that of the means. 

4. If B men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
fnore* men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

The rule of three has sometkiies beea divided inHo direct and inverte, a dis- 
tmciion which is totally useless. It may not however be amiss to explain; in this 
place, in what this distinction consists. 

The Rule of Three Direct is^when wwic requires more, or leas requires less, ai 
m this example '•—^1^3 men dig a trench 48 feet long in a certain time, how many 
feet will 12 men dig in the same time 7 Here it is obvious, that^ the more men 
there are employeo, the more work will be done ; and therefore, in this instance 
more requires more. Again : — If 6 men dig 48 feet in a given time, bow muck 
will 3 men d\s in tlie same lime 1 Here less requires less, for the less men there 
are employed, the less work will be done. 

The Rule of Thame hwerse is when mom requires Uss, or less requires more, at 
m this example : — If 6 men dig a certain quantity of trench in 14 hours, how many 
hours will it .^uire 12 men to di|^ tlic same qtiantity I Here more requires less • 
that is, 12 men being ffu>r? than ^, will require less time. Again : — If b men per- 
form a piece of work in 7 days, how long will 3 men be in {performing the same 
work ? Here Uss requires more ; for the number of meu, h4.vc\^l«w>^'^'«*3??»!^ 
mart time. ^ 

Q 
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proportion as the number of men is greater. There is still a 
proportion in this case, bnt the order of the terms is inverted; 
for the namber of men in tlie second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, oudit to contain the second 
as many times as the second nuidber of men contains the 
first This order of the terms being the reverse of that asr 
signed to them in announcing the question, we say, that the 
number of men is in the moene raiio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (f,) we write it, 6 men : 3 men, (f,) that is, 

men. men. days. days. 

6 : 3 : : 10 . ..... . ^ 

Note. We invert, the ratio when we reverse the order 
of the tenns in the proportion, baeause then the antece- 
dent takes the place c^ the consecu^nt, and the consequent* 
that of the antecedent ; consequemiy, the terms of the frac^ 
tion which express the ratio are inverted ; hence the ratio _, 
is inverted. Thus, the ratio expressed by f = 2, being iB|jj-*J* 
verted, is f = ^. "^ 

Having stated the proportion as ab^e, we divide^he pro- 
duct of the means, (10 X 3 = 30,) by the known l^treipei 
6, which gives 6, that is, 6 days, for the other extreme,^ or 
term sought. Ans. 6 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

Of the three given numbers, make that the third ^erm 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whetlypr the an- 
swer will be greater or less than this term. 4f the answer is 
to be greater, place the greater of the two remaining num- ^ 
bars for the second term, and the less number for the. first . 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the second and tliird 
terms together, and divide the product by the first for the 
answer, which will always be of the same denomination ai$ 
the third tes^ 
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Note 1. If the first and seeond terms contain different de- 
nominations, they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denomination^ 
or the low denominations must be reduced to Sl fraction of 
the highest denomhtation contained in it. 

Note 2. The same rule is applicable, whether the given 
quantities be integral, fractional, or di^cimal. 

EXAMPLES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 
• >" Ans, 70 bushels. 

,,., 6. The ahovtt'^iiiimn reversed. If 20 horses consume 70 
bushels ^f oats itr^ ^6|ks, how many bushels will serve 6 
Jiprs^ die same time ? Ans, 21 bushels. 

^< 7. If 365 men «5onpume 75 barrels of provisions in 9 

Itnolithjlj how much will 5pt0 men consume in the same time? 

. > ■ *" ' Ans, 102^ barrels. 

'^8. If 500 men c^^^iHSSe 102^ barrels of provisions in 9 
months, how mv^ will 365 m^n consume in the same 
time? * Ans. 75 barrels. 

9. A goldsmith sold a tankard for 10 i6. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it 

y ' * Ans. 39 oz. 15 pwt* 

10. If the moon move 13° 10' 35" in 1 day, in what time 
does it perform one revolution? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $ 12*63 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Ans. $32'925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

:f 44. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357*82 the same time ? 

> Ans. $21*469. 

15. There is a cistern which has 4 pipes ; the first will 
fill it in 10 minutes, the second in 20 minutes, the third in 
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40 miniites, mnd the fourth in 80 minutes; in what time will * 
all four, running together, fill it ? 

tV + A + iSrH- A = i*c»t«rni^l^"^"*«- 

Am. 5^ mmutefl. 

16. If a faDMly of 10 peiscMW spend 3*bu8hels of malt in 
a month, how many busheU wiU: senre them when there are 
80 in the famiy ? Ans. 9 busMs. 

Note The rule of proportion, although of frequent use," 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formalit}*- 
oi a proportion ; that is, by anaiysis^ as already showh,'!! 65', 
ex. 1. Thus, in the above example, — If 10 persons^ spend 
3 bushels, 1 person, in the same time, would speM ^'^of 3 
bushels, that is, -^ of a bushel ; and dfj^^^^ggi^s W(»uljd spend . 
30 times as much, that is, f^ = 9 bush^ls^ as before.* r 

y, 17. If a staff, 6 fU 8 in. in lengthy cast a^^shadow or ^feet, ' 
how high is that steeple whose llRadpw' measures 153 feet V 

Am. 144^ feet. , 

18. Hie same by analyns. If 6 ft. shadow require a staff- 
of 5 ft. 8 in. = 68 in., 1 ft. shado#^lM^|equire a st%ff dt 
Ir of 68 in. or ^in. ; then, 153 ft. shtdcS^ will require 1^3 
times as much ; that is, ^ X 163 = -iA|ii^ = 173jt in. =t 
1444 ft, as before. 

19. U 3£. sterling l^e equal to 4 iS . Massachusetts, how 
much Massachusetts is iqual to 1000 £ . sterling ? 

Ans. 1333 iS . 6 s. 8 d. 

20. If 1333 iS . 6 s. 8 d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterling is equal to 4 iS . Massachusetts ? 

Ans.2t^. 

21. If 1000 £ . sterling be eaual to 1333 £ . 6 s. 8 d. Mas- 
sachusetts, how much Masfiachusetts is equal to 3 iS . ster- 
ling? , Am. 4£. 

22. If 3 iS . sterling be equal to 4 iS . Massachusetts, hove , 
much sterling is equal to 1333 iS . 6 s. 8 d. Massachusetts ? 

Ans. loop £.'^ 

23. Suppose 2000 soldiers had been supplied with liread ' 
sufficient to last them 12 weeks, allowing each man .1^ 
ounces a day ; but, on examination, they find 105 bacr^^i^ 
containing 200 lbs. each, wholly spoiled ; what must thet^* 
lowance be to each man, that the remainder may last them 
the same time ? Ans. 12 oz. a day. 
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24. Suppose 2000 soldiers were put to an alloivance of 
12 oz. of oread per day for 12 weeks^ having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

. 5 The whole weight, 147000 lbs. 
-^^^ I Spoiled, - - 21000 lis. 

25. 2000 soldieri^, having lo.«\t 106 barrels of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for l2 weeks ; had none been lost, they might have had 
l4 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

' „ , J i Whole weight, 147000 lbs.- 

^: 'V ^"*' I Left, to subsist on, 126000 lbs. 

26. -rr-i^: 2000 ^soWJers, after losing one seventh part of 
their br^acl, Ijiad' e^cSnf^ oz. a day for 12 weeks; what was 
the whole^ weight of theijibread, includiiig that lost, and how 
much ^might they Have h^per day, each man, if none had |^ 
b|ehlost? I ( llfftle weight, 147000 lbs. W 

: ' / Ans. Ihmsy - - 21000 lbs. ^ 

V ♦ X 14 oz. per day, had none been lost m 

27. There wasa'^gjriih!^ building raised in 8 mouths by 
120 workmen; but^&tamejbeing demolished, it is required 
to be buift in 2 months; I demand how many^men must 

be employed about it. • Ans. 480 taejijf^,, 

28. There is a cistern having a pi»B which will empt]^^ 
in 10 hours ; how many pipes of tlfe same capacity 
empty it in 24 minutes ? Ans. 25 pip< 

29. A garrison of 1200 men has provisions for 9 months, 
at the. rate of 14 oz. per day; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? Ans, 6f months. 

30. If a piece of land, 40 rocjs in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 

ong ? Ans. 6f rods. 

31. If a man perform a journey in 15 days when the dayg 
%re 12 hours long, in how many will he do it when the days 
aie but 10 hours long? Ans. 18 days. 

62. If a geld will feed 6 cows 91 days, how long will it 
feed 21 cows? Afis. 26 days. 

33. Lent a friend 292 dollars for 6 months; some time 
after, he. lent me 806 dollars; how Ipng rfay I keep it to 
balai\ce the favour ? Ans. 2 months 6 -{■ dava. 
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34. If 30 men can perform a piece of work in 11 days, 
how many men will accomplish another piece of work, 4 
times as big, in a fidh part of the time ? Ans. 600 men. 

35. If 1^ lb. of sugar cost -^ of a shilling, what will £f 
of a lb. cost ? Ans. 4 d. 3f §fj q. 

Noie^ See IT 65, ex. 1, where the above question is 
solved by analysis. The eleven following are the next smcr 
ceeding examples in t^e same IT. . 

36. If 7 lbs. of sugar cost f of a dollar, what cost 12 lbs. ? 

Ans. $ If 

37. If 6^ yds. of cloth cost $ 3y what cost 9^ yds. ? 

^ . Ans. $4^269 

38. If 2 oz. of silver cost $ 2^24, what costs f oz. ? - . 

y v i\.: ^, f , ^^ Ans. $ 0'84. 

39. Iff di. cost $-^, what costs') oz/i^ Ans. $ VS^. 

40. If i lb. less by i lb cost It^ d., |vhat cost 14 lbs. 
ess by I of 2 lbs. ? « Afk4£.9B.9^d. 

41. If f yd. cost $ f , what win 40^ yds? Qost ? *: 

^ Ans. $69^062. 

42. If -^ of a ship cost $ 251, what is -^ of her worth ? 

.^^ Ans. $53'785. 

43. At 3f iS . per cwt, what will 9f nk. cost ? 

Am. 6 s. 3^ d. 

44. A merchant, owning f of a vessel, sold f of his share 
for $ 967 ; what was the vessel worth ? Ans. $ 1794'375. 

45. . If f yd. cost -f dS ., what will -^ of an ell English cost? 

Ans. 17 s: 1 d. 2f q. 

46. A merchant bought a number of bales' of velvet, each 
containiDg 129jnjP yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Ans. 9 bales. 

47. ^At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels ? Ans. $ 979. 

48. At $2'25 for 347 cwt. of hay, how much is that per 
ton? Ans. $ 14'195. 

49. If 2^5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost ? * Ans. $ 5*65. 

50. What is the value of *15 of a hogshead of lime, at 
$ 2*39 per hhd. ? Ans. $0*3685. 

51. If *15 of a hhd. of lime cost $ 0*3586, what is it per 
lAdjf ' Ansk. $2W, 
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COMPOUND PROPORTION. 

IT 96. It frequently happens, that the relation of the 
(Quantity required, to the given quantity of the same kind, 
aepeuds upbu several circumstances comhined together ; it 
is- then called Compound Proportion^ or Double Rule of Three. 

1. If a man travel 273 miles in f3 days, travelling only ' 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in,^day ? 

This question may he solved sejf^etal ways. First, hy anaiy— 
«»:— ' • 

I£we knew how many miles the man travelled in 1 hour, 
it is plain,' we might...fake this numher 10 times, which would 
he the numher of miles Jie would travel in 10 hours, or in 1 
of these long day& and this again, taken 12 times, would be 
th^ numher of nles he would travel in 12 days, travellin^B| 
JO hours eaeh..^^. ^ 

If he travel 2T3 miles in 13 days, he will travel ^ of 273^% 
miles ; tftUt is, ^f^ miles in 1 day of 7 hours ; and ^ of ^^ 
miles is ^^ miles^'the distance he travels in 1 hour : then, 
10 times ^^ = ^Jf^ miles, the distance he travels in 10 
hours; .and 12 times ^^ = ^ ^ ^^ = 360 miles, the dis- 
tance he .travels in 12 days, travelling 10 hours each day. 

^ Alls, 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber pf days the man travels, and the number of hours he 
travels each day. 

We will not at first consider this latter circumstance, but 

(suppose the number of hours to be the same in each case : 

> the question then will be, — If a man travel 273 miles in 13 

.days J how many miles will he travel in 12 days! This will 

* furnish the following proportion :— 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration the other circumstance, or . 
that of the hotarSy we must say, — ff a man^ travelling 7 hours 
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vnU he travel in the same time, if he travel 10 hownin adayl 
This will lead to the following proportion :— 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this S*p the form 
' of a prpportion, we have 

hy which it appears, that 273 is to he multiplied hy hoth 12' 
and 10 ; that is, 273 is to he multiplied by the product of 
12 X 10, and divided by the product of 13 X '^y which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 3 

•* In the same manner, any question relatflfrg^to compound, 

^%(^ro{y>rtion, however complicated, may be stated and solved. 

_•»■■ . 

2. If 248 men, in 5 days, of 11 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed Work can 
be done, depends on five circwnstanceSj viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The member of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 6 days ; we should then have 

24 ^en : 248 men : : 6 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; less hours 
^vill require more days, which will give 

9 hours : 11 hours : : 5 days : days. 

Jd Zerf<;ih of tlte difrhe^. The ditches being of unequal 
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IcDgth, as many more days will be necessary as the second 
Is kmger than me first ; hence we shall have 

230 length : 420 length : : 5 days : ....... days. 

4th. Widths. Taking into oonsideration the widths, which 
are different, we have 

3 wide : 5 wide : : 5 days : days. 

5th. Depths. Lastly, the depths being different, we have 
2 deep : 3 deep : : 5 days*: days. . 

It would seem, therefore, that 5 d^ys has to the fourth 
term, or answer, the saaHU^oportion 

that 24 men has to 248 men, whose ratio is ^^, 
that 9 hours has to 11 hours, the ratio of which is -V^i 

that 230 length has to 420 length, |}9, 

that 3 width ha»to 5 width, ^, 

that 2 depth hapto 3 depth, f; 

all which stated in form of a proportion, we have 



Men, • 24 
Hours. 9 
Length, 230 
Width, 3 
Depth, 2 



24&1 

11 

420 

5 

3 



oonmoD term. 

5 days : days. 
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.248 X 11 X 420 X 5 X 3, multiplied by the third term, 

6 days, and this product divided by the continued pro- 

du|t of the first terms, 24 X 9 X 230 X 3 X 2, gives 

2^11^^^ ^^J^ ^or the fourth term, or answer. 288^^. 

But the first and second terms are the fractions ^f^^ -y-, 
J^, ^ and f , which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the ♦h"» 
ditches. Hence it follows, that the ratio of the numbt 
days given to the number of days sought, is equal to the pro 
^uct of all the ratios, which result from a comparison of the 
"•4erms relating to each circumstance of the question.. 

The prodiict of all the ratios is found by multiplying to- 

248 X n X 4^ 

gether the fractions which express them, thus, ^4 x 9 x ^^30 

X5X3 17186400 , ^, . - -. 17186400 ^ ., 

X8X^ ^^ 298b8 (r> *^^ ^- "*c**®^> 21)8080 > represents tne 
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ntio of the quantity required to the given quantity of the same 
kind. A ratio resulting in this, manner, from the multiplicai- 
tion of several ratios, is called a compotmd rcUio. 

From the jexamples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions ,in compound proportion, or double 
rule #f three, viz. — Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take ^waj two that are of the 
same khid^ and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
^dnd, and so on till all are used. 

Lastly, multiply the third term by the continued product 
ot the second terms, and divide the result by the continued 
product of the first termis, and the quotient will be the fourth 
term, or answer required. 

£XAMPIi£S FOR PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft high, and 4 ft 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft. high, and 6 ft. thick ? Ans* 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt , 20 leagues, cost 16 £ ., what must be paid for the 
freight of 50 tierces, each weighing 24- cwt, 100 leagues ? 

Am. 92iS. 11 s. lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? ' Ans. 36 lbs. 

The same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 lbs. = 
^ lbs. ; and if he consume A^ lbs. in 14 days, he would 
consume ^^ of -^ = || lb; in 1 day* 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times H- =^ 
^ 11^ lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ^^ff- = 36 lbs., as before. 

Ans. 36 lbs. 

<Nbte, Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analysis. 

4. If 4 reapers receive $11*04 for 3 days' work, how 
many men may be hired 16 days for $ 103H)4 ? 

Ans, 7 men. 
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6. If 7 oz. 5 pwt of bread be bought for 4| d. when com 
is 4b. 2d. per biufael, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 «1. ? 

Ana. 1 lb. 4 oz. Sfjf pwts 

6. If $ 100 gain jt6 in 1 year, what will jt400 gun in 
9 months ? 

Note, This and the three following examples reciprocally 
prove each other. 

7. If $ 100 gain $6 in 1 year, in what time will ^$400 
gain $ 18 ? 

8. If $ 400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? • ' . 

9. What principal, at 6 percent per. ann.^ will gain $ 18 
in 9 months ? 

10. A usurer put out $75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent, he received interest. 

Ans, 8 per cent 

11. If 3 men receive 8^ £. for 19J days' work, how 
much must 20 men receive for lOOJ days' ? 

Ans. 305ig. Os. 8d. 
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QUESTlOPrs. y 'te^^ 

1. Wliat is proportion ? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 6. the second 

term? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7i 
How may it be known when four numbers are in proportion ? 
8. Having three terms in a proportion given, how may the 
fourth term be found ? 9. What, is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the fourth term, or answer, be 
found? 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is compound 
proportion, or double rule of three ? 15. Rule ? 
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fiXBRCISSS. 

• 

I. If I bur 76 yds. of cloth for $ 11847, what does it 
cost per ell English ? Ans. $ 1'861. 

2« Bought 4 pieces of Holland, each eontaimng 24 elLs 
English, for $ 96 ; how much was that per yard ? 

Ans. gi0^80. 

3. A garrison had provision for 8 months, at the rate of 
15 ounces to each person per day ; how much must be al- 
lowed per day, in order that the provision may last 9^ 
months? Ans. I2|| oz 

4. How much land, at $ 2'60 per acre, must be given in 
exchange for 360 acres, at $ 3^75 per acre ? 

Ans. 540 acres. 

5. Borrowed 185 quarters of corn when the price was 
19 s. ; how much must I pay when the price is 17 s. 4 d. ? 

Ans, 202^.. 

6. A person, owning f of a coal mine, sells f- of his share 
for 171 JS.; what is the whole mine worth? Avs. ^80£. 

7. If f of a gallon cost f of a dollar, what costs f of a 
tun? Ans. $140. 

8. At 1 j- iS . per cwt, what cost 3^ lbs. ? Ans. 10^ d. 

9. If 4^ cwt can be carried 36 miles for 35 shillings, how 
■ many pounds can be carried 20 miles for the same money ? 

Ans. 907^ Ibs.- 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, how much is that in each hour ? in 

^ach minute ? in each second ? 

.*%# V Ans. to lastj 15" of a deg. 

II. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Ans. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, " Supplement to FractumSj^^ afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 



^ 9Bm 1. Two men own a ticket; the first owns ^, and 
the second owns f of it; the ticket draws a prize of 40'dol- 
2siv; what ia each man's share of the money ? 
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2. Two men purchase a ticket for 4 dollars, of which one 
pays 1 dollar, and the other 3 dollars ; the ticket draws 40 
dollars ; what is each man's share of the moiiey ? 

3. A and B bought a quantity of cotton ; A paid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 

'dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Rule of 
Fellowship. 

The money, or value of the lurticles emt^oyed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is ^ 
called the Dividend. 

It is plain, that each man's gain or loss ought to have the 
same relation to the whole gain or loss, as his share of the 
slock does to the whole stock. 

Hence we have this Rule : — As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade; A put in 
$250, and B $350; they gain $400; what is each man's 
share of the profit? 

OPERATION. 
A's stock, $250 ^ Then, 
B's stock, $350 f 600 : 250 : : 400 : IGGKjGGf d<^ls. A's gain. 

Whole stock, $600 ) 600 : 350 : : 400 : 233'a33§ dolls. B'& ^ain. 

' The pupil will perceive, that the process may be contract- 
ed by cutting off an equal number of ciphers from the first 
arid secondy or first and third terms; thus, ^ : 250 : : 4 : 

lee'eeof, &c. ' 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166'666f + $ 233*333^ 
= $ 400, whole gain. 

* 6. A, B and C trade in company ; A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain .? ($ 50', A?s loss. 

Ans. < $ 57*142f , B's loss. 
( $142'857|, C's loss. 

6. Divide $600 among 3 persons, so that their shares 
ii^y be to each other as 1, 2, 3^ respeclvv^Vj, ^<xtc^ 

R 
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7. Two merchants, A and B, loaded a ship with 600 
hhds. of rum ; A loaded 350 hhds., and B die rest $ in a 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Ans. A 70, and B 30 hhds. 

• 8. A and 6 companied ; A put in $ 45, and took out f^ 

> of the gain ; how much did B put in ? Ans* $ 30. 

Note. They took out in the same proportion as they put 

in ; if 3 fifths of the stock is $46, how much is '^ fifths 

of it? ^ 

9. A and B companied, and trade with a joint capital of ~ 
1^ $ 400 ; A receives, for his share of the gain, ^ as much as B ; 

what was the stock of each ? 

. ( $ 133^333^, A's stock.4| 
^'"- I $ 266'666t, S's stock * 

10. A bankrupt is indebted to A $780, to B $460, ai^d 
to C $ 760 ; his estate is worth only $ 600 ; how must i$ 

h be divided? ' 

^ Note. The question evidently involves the principles of 

^ 5*^ ^.>fellowship, and may be wrought by it 

Ans. A $ 234, B $ 138, and C $ 228. 

11. A and B venture equal stocks in trade, and clear 
164; by agreement, A was to have 5 per cent, of the 

' "profits, because he managed the concerns ; B was to have 
■^J but 2 per cent. ; what was each one's gain ? and how much 
; ' did A receive for his trouble ? 

Ans. A's gain was $117'142f, and B's $46,867^, and 
A received $ 70*286^ for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent, yearly, what 

will be the psofi^ accruing to 1 share ? to 2 shares ? 

to 5 shares ? to 25 shares f 

Ans. to the last. $ 460. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, . 

necessary to raise the sum ? on 2 shares ? on 3 

shares ? on 10 shares ? Ans. to the Utst^ $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what wUl that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Ans. $ '05 on a dollar, and $ 89 on $ 1780. 
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IT M. In assessing taxes, it is necessary to have an in- 
ventory of the property, both real and personal, of the whole 
town, and also of the whole Dumber of polls ; and, as the polls 
are rated at so much each, we must first talce out from the 
v)hole tax what the polls amount to, and the remainder is to 
, be ajjsessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c., to 1(^ dollars ; then on 20, 30, &,c.y to 100 dollars ; and 
then on 100, 200, &c., to 1000 dollars. Then, knowing the 
inventory of aify individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $64530, raises a tax of 

\$2259'90; there are 640 polls, which are taxed $'60 
each ; what is the tax on a dollar, and what will be A's tax, 
I' ' 




f2259<90 — $324 = 1936*90, to be assessed on property. 
864630 : f X936'90 : ; f I : *03; or, i||^^=<03,*taxon $1. 



dollg. dolI«. 

Tax on 1 is <03 

2 .. *06 

3 

4 

6 

6 

7 

8 

9 



'09 
'12 
'16 
'18 
'21 
'24 
'27 



TABLE. 

dollfl. dolls. 

Tax on 10 is '30 

20 .. '60 

30 

40 

60 

60 

70 



'90 
1'20 
1'50 
1'80 
2'10 



80 ;. 2'40 
90 .. 2'70 



dolls. 'dolls. 

Tax on 100 is 3' 

.,. 200 .. 6' 

9' 
12' 
16' 
18' 
21' 
24' 
27' 
30' 




900 
1000 



Now, to find A's tax, his real estate being $ 1340, I find, 
by the table^ that 

The tax on - - - $tOOO - 
Theta#on - - - 300 - 

The tax on - - - 40 - 



- IS - - 



$30' 
9' 
1'20 



Tax on his real estate ----- --- 

In like manner I find the tax on his personal > 
property to be « ^^ ------ j 

2 polls at '60 each, are ------- 



$ 40'20 

26'22 

1'20 



AwjxwCL^ %^Q^^^^ 
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16. What will B's tax amount to, whose inventorj is 874 
dollars real, and 210 dollars personal property, and who pays « 
tor 3 polls ? Ans. $ 34^32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $ 940 ? at $'4657 ? Ans. to the last^ ' $ 140'31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24 cows, and B 16 covlbj how much 
should each pay ? • 

19. Two men hired a pasture for $ 10 ; 4 put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is 
same as of 24 cows for 1 month* and the pasturage of 4 eowj 
for 4 months is the same as of 16 cows for 1 month. Th( 
shares of A and B, therefore, are 24 to 16, as in the formj 
question. Hence, when time is regarded in fellowship,-^ 
multiply each one^s 9iock by the tine he continues it in trade^ 
and use the product for his share. This is called Double Fil^ 
lowship. Ans. A 6 dollars, and B 4 dollars. - 

20. A and B enter into partnership ; A puts in $ 1#IN- 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the yeai, 
they find that they have gained $ 95 ; what is the profit of 
each? ^ A ( $43'711, A's share. 

"*"*• I $61*288, B's share, 
rith a capital of $500, began trade Jan. 1, 1826, 
Fng with success, took in B as a partner, with a 
$600, on the first of March following; four 
months after, they admit C as a partner, who brought $800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

i $ 250, A's share. 

^ kna. < $ 250, B's share^ 

( $ 20^ C's share. 

QUESTIONS. 

1. What is fellowship ? 2. What is the rule for operat- 
ing? 3. When time is regarded in . fellowship, what is it 
called? 4. What is the mef^iod of operating in double • 
fellowship? 5. How are taxes assessed? 6. How is 
fellowship proved ? 
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If lOl. Alligation is the method of mixing two or more 
simples, of different qualities, so diat the composition may be 
of a dkean, o^middl^ quality. 

When Ine ^pmntUies and prices of the simples are given, 
to find the meOp price of the mixture, compounded of them, 
the process is. called AUigation Medial, 

1. A fanner mixed together 4 bushels of wheat, worth 
50 cents per bushel, 3 bushels of rye, worth 70 cents per 
ushel, and 2 bushels of cotD j worth 50 cents per bushel ; 
what is a bushel of the mixture worth ? 
• It is plain, that the cost of Ike wholcy divided by the man' 
her of bushels^ vjjM give the price of one bushel, 

4 bushels, at 150^ cents, cost 600 cents. 

2 ...:. at 50 100 ^SL=lOlict8. Ans. 



9 bushels cost 910 cents. 

V 2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
3 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans. 12-{^. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 oun^s 22 carats fine ; what is the fine- 
ness of the mixiuirtf? <i Ans, 21^. 

4. A^ grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans, 36^ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as fcjjlows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

It is plain this question does not difier, in the mode of itft 
operation, from the former. Ans, 69^ degrees. 

Ti 102. When the me(U» price or rate, and the prices or 
rates of the several simples are given, to find the proportions 
or qtuzntities of each simple, the process is called AUigaiion 
Alternate : alligation alternate ^s, therefore, the reverse of 
alligation medial, and may be ptcw^d % \\.» i 
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1. A mtn has oats worth 40 cents per hushel, which he 
wishes to mix with com worth 50 cents per bnshel, so that 
the mixture may be worth 42 cents per lushei f, what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded tJ& price 
of the oatSy by ju9t as much as it /^/ ithort of the price of 
the corn, it is plain, he must have taken emal qualities of 
oats and corn; had the price of the^ mixture ^Lceeded the 
price of the oats by only } as much as it fell short of 
the price of the com, the compound would have reiquired 2 
times as much oats as com ; and in all cases, the less the 
difference between the price of the mixture and that of one 



of the simples, the greater must be the quantity of that ^- 
plcy in proportion to the other ; that is, the qdantities of tnl 





simples must be inversely as the differences of their prices 
from the price of the' mixture ; therefore, if these dineren- 
ces be mutually exchanged^ they will, directly, express the 
relative quantities of .each simple necessary to form tbe com- 
. pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ^ 
consequently, the difference of their prices is 2 centt!^P«4hfi» 
price of the com is 60 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging tbes« ^ 
differences, we have 8 bushels of oais to 2 bushels of com^ 
for the proportion required. 

Ans, 8 bushels of oats to 2 bushels of com^ or in thai 
proportion. ^ 

The correctness of this resplt may mow be ascertained by 
the last rule ; thus, the. cost of 8 bushels of oats, at-40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents ; then, 320 -f 100 = 420,~and 420, divided'by the num- • 
ber of bushels, (8 + 2,) = 10, gives 42 cents for the price of 

the mixture. 

If 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some . 
at 12 shillings per pound; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound? 

Here we have 4 simples; but it is plain ^. that what has 
. ju§t been proved of two will ^ply to any number of pairSy 
if in each pair the price of oi\e simple is greater, and that of 
the other less, than the price of the mixture required 
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m Tlie mean rate and the several prices being reduced to 
the same denomination^-- ^Jdftnect Mnth a c^cnUinued Hne each 
pri^hai is less than the mean rate wUh one or mare that 
i» GREATER, and eUch price greater than the mean rate 
unth one or nmre thai is less. 

Write the '*differei^ bdween the mean ratey or prtce^ and 
the price of each simple opposite the price with which it is 
connected; (thus tiie difference of the two prices in eacU 
pair' will be mutnaily exchanged;) then the sum of the differ- 
encesy landing against angprice^ vM express /Ae relative 
, QUANTirr to be taken df that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are 'different ways of linking the several pjrices. 

We will how apply the rule to solve the last question : — 

OPERATIONS. 
• lbs. 
8*.- — i-^S-i Or, 

10^^ 



/ 05.— — I— :a^ 

4uZI ply- 




2+1=3 
2 =1. 



Here we set down the prices of the simples, one directly 
under another, in order, fcom least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and 11 s. • In the second way, 
we find for the answer, 3 pounds at 8 and lis. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at % cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

" Ans. In the proportion of -2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 time^, 4 times, one half, or 
any proportion, of each quantity. Hence, 

Wbffix the quantity of one simple is giv^n, after findinf 



1 
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the psoporHanal quantities, by the above rule, we may say, * 
Am the propobtiohal qtmHUf : is to the given ^wtnlUy ; : 
so is each of the other proportional quasUiiies : to the uR" 
QUIRED quantities of each, ^ 

4. If a man wishes to mix 1 gallon of brandy worth 
1^ s. with rum at 9 s. per gallon, so that the mixture 
may be worth 1.1 s. per galloii, how much rum must Le 
use? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum; consequently, 1 gallon oi 
1)randy will require 2^ gallons of rum. Ans. 2^ gallons. 

5. A grocer has sugars worth 7 cents^ 9 cents, and 12 - 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents* per pound^'what must be the pro- * 
portions of each kind ? 

Ans, 2 Ib^. of the first and second to 4 lbs. of the third kind. 

6. If he* use 1 lb. of the first kind, how much must he take 

of the others ? '> if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what ? f 

Ans, to the lasty 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20*d. and 32 d. per 
pound ; Jbe would mix 6 pounds of the first sort with the 
others, so as to form a compound worth '84 d. per pound, 
how much of each sort must he use ? 

Ahs, 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to- 70 cents per gallon ? Am, 8f gallons. 

9. A . man would mix 4 bushels of wheat, at $ 1 '50 
per bushel, rye at $1'16, com at $*76, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushel ; 
how much of each may he use ? 

10. A goldsmiih* would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Ans. to last, 7^ ounces. 

12. If he would have the whole compound consist of 15 

oz., how much must he use, of each kind? if of 30 

:>z.^ bow much of each kind ?. if of 37^ oz., how much ? 

^/is. io the lasty 5 oz. of the 3 ^rsl, a.Tid 11\ cvz. of Xh& lost 
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Hence, when the* quantity of the compound is given, we 
may say^ As the sum of the proportional tpuinlities^ founa 
by the above rul^, is to the quantity REi^uiRED, so is each 
PROPORTIONAL quantity^ found by the rate^ to the required 
quantity of JiLXCH. 

l^A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? * 

We find the proportions to be, 2, 2, and 6; Then, 2+2 
•f- 6 = 10, and C2 : 20 lbs. at Sets. ) ' 

10 : 100 : : < 2 : 20 lbs. at lOcts. > Ans. 
( 6 : 60 lbs. at 14 cts. ) • 
1;4.^S%* many gallons of water, of no value, must be 
-nixed^^th brandy at $ V20 per gallon, so as to fill a ves- 
sel of t5' galldns, which fiiay be worth 92 cents per gallon ? 
Atis. ITtJ. gallons of Water to 57 J gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; an4vhe would^ make a mixture of 240 bis., so that the 
mixture |bay be sold ki 8 d. per lb. ; how many pounds of 
each sortVnay he take ? 
* i4w. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

, Note. This quesidon may have five different answers. 

QUESTIONS. 

• 1. What is alligation ? 2. medial ? 3. the 

rule for operating ? 4. What is alligation alternate ? 6. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional qiumti- 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do 3^ find the quan- 
tity of each simple? . r^ ,Jr 
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PUOBBCZBIAKS. ^ 

ITtoS. Duodecimals are fractions of a foot The word 
A''€erived from the Latin word duodecimo which signifies 
twelve, A foot, instead of being divided decimally into ten 
«^ual parts, is divided duo^ecmaUy into twelve equal parts, 
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called inches^ or prmesy marked thus, ('). Again, each of 
these parts is conceiYcd to he divided into twelve odier equal 
parts, called seconds^ {"). In like manner, each second is 
conceived to be divided into tv«^elve equal parts, called thirds^ 
{'") ; each third into twelve equal parts, called faUrtliSj 
('''') ; and so on to any extent 
In this way of dividing a foot, it is obvious, that 

1' ♦ inchj or primCy is-------i^f of a foot. 

1" second is ^ of -xV) - - - == ^^ of a foot 
I'" third is -j^ of -j^ of ^, - - = y^^ of a foot 
V^^' fourth is tV of -i^ of -^ of i^, = ^j^^ of |^ot 
1'"" fifthis-i^of ^of-j^of-i^of-i^, = 7^^z:^M»tootj &c. 

Duodecimals are added and subtracted in fihe came man- 
ner as compound numbers, 12 of a less denoniijiation making 
1 of a greater J as in the following 

TAB1<E. 

12"" fourths make V" third, 
12'" thirds - - - 1" second, / 
12" seconds - r - 1' inch or prime, 
12' inches, or primes, 1 foot. ^ 

Note. The marks, ', ", "', ;^"', &c., which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces anrf 
solids. 

1. How manf square feet in aboard 16 feet 7 inches long^ 
and 1 foot 3 incKeudde ? 



Note. Lengty m||d th = superficial contents, (^ 25.) 
OPERATION. ^^- 7 inches, or primes, = VSr of a 

LenqtK, 16 T ^^^^ *°^ ^ inches = ^^ of a foot ; 

RrpnAth 1 ^/ Consequently, the product of 7' X 

Breadth, 1 3 3' = ViAr of a foot, that is, 21" 

4 1' 9" =1' and 9" ; wherefore, we set 

16 7' dovm the 9", and reserve the 1' 

to be carried forward to its proper 

Ans. 20 & 9" place. To multiply 16 feet by 3' 
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is to take -,^ of -^ = ^, that is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer^ 20 feet, 8', and 9". 

The only diffiei^ty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
'product of any two denominations wUl always be of the denomi' 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of the indices of T X 3' is " ; con- 
sequently, the product is 21" ; and thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce thirds ; fowrths multiplied by fifths produce ninths^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, &c., thus : — 

16 ft. X 1 ft. = 16 ft, and r X 
1 ft. = r. Then, 16 ft. X 3' z= 48' 

_ = 4 ft., and 7' X 3' = 21" = 1' 9". 

The two products, added together, give 

a// for the Answer^ 20 ft. 8*^9", as before. 



ft. 
16 

1 



3' 



16 
4 



7' 
1' 



// 



20 8' 9 

2. How many solid feet in a block 16 ft. 8' long, 1 ft 6' 
wide, and 1 ft. 4' thick ? 



OPERATION. 
ft. 
Lengthy 15 8' 

Breadthj I 5' 



15 8' 
6 6' 



I// 



The length multiplied by the 
breadth, and that product by the 
thickness, gives the soUd con- 
tents, (TT 36.) 



22 2' 4" 
TliicknesSj I 4' 



22 2' 

7 4' 



4" 
9" 



itit 



Ans. 29 7' 1" 4 



/// 
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From these examples we derive the tollowing Rule :•— > 
Write down the denominations as compound numbers, and 
in multiplying remember, that the product of any two, de- 
nominations will always be of that denomination denoted by 
the turn of their indices. 

SSXAMPI^BS FOR PBACTICB. 

3. How many square feet in a stock of 15 boards, 12ft. 
8' in length, and 13' wide ? Ans. 205 ft. 10'. 

4. What is the product of 371 ft. 2' 6'' multiplied by 
181 ft. 1' 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

Note. Painting, plastering, pa^'ing, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides ;) how many square yards did he paint ? 

Ans. 66 yds. 6 ft. 8' 8'. 
d. There is a room plastered, the compass of which is 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft. 4' 6" 

7. How msny cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot, Ans. 7 cord feet 

8. In a pile of jvood 176 ft;, in length, 3 ft. 9' wide, and 
4 ft. 3' high, how many cords ? 

Ans. 21 cords, and 7-j^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ '40 per cord foot ? 

Ans. 4f cord feet, and it will come to $ V75. 

10. How much wood in a Icfad 10 ft. in length, 3 ft. 9' in 
width, and 4 ft. 8' in height? and what will it cost at $ 1*92 
per cord ? 

Ans. 1 cord and 2-ff cord feet, and it will come^to 

^ ICMl. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimals of a foot. For this pur- 
pose, make a rule or scale 4 feet long, and divide it into feet, 
tnd each foot into ten equal parts. On one end of the rule. 
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for 1 foot, let each o# tkese parts be divided into 10 other 
equal parts. The former division will be lOths, and the lat- 
ter lOOths of a foot Such a rule will be found very con- 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no other than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2^6 feet in width ? and what will be its cost, at 75 cents per 
square foot ? Ans. 11*7 feet; and it will cost $8'775. 

\2' How many cords in a load of wood 7^5 feet in length, 
3*6 feet in width, and 4*8 feet in height ? Ans. 1 cord l^ft. 

13. How many cord feet in a load of wood 10 feet long, 
3*4 feet wide, and 3*5 feet high ? Ans. 7^^. 

QUESTIONS. 

1. What are duodecimals? 2. From what is the word 
derived ? 3. Into how many parts is a foot usnally divided, 
and what are the parts called ? 4. What are the o^A^r de- 
nominations ? 5. What is understood by the indues of the 
denominations ^ 6. In what are duodecimals chiefly used ? 
7. How are the cont^ts of a surface bounded by straight lines 
found ? 8. How are the cont^ts oisi, solid found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 
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IT 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
r umber of times. The products thus produced are called 
the powers of the given number. The number itself is called 
the firsi power, or root. If the first power be multiplied by 
itself y the product is called the second power or sqwsre ; if 
the square be multiplied by the first power, the product is 
called the third power, or ciifte, &c. ; thus, 

5 is the root, or 1st power, of 5. 
6x6=z 25 is the 2d power, or square, of 6, • =6*. 
5X6X5=125 is the 3d"pbwer, or cube, of 5, =5^. 
6X^X6X5=625 is the4thpow©r,orbiquffcdrate,of6, 2=6*. 

8 
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The number denoting the power is called the indexj or 
exponent; thus, 5^ denotes that 5 is raised or involved to 
the 4th power. 

1. '^•'bat is the square, or 2d power, of 7 ? Ans. 49. 

2. What is the square of 30 ? Ans. 900. 

3. What is the square of 4000 ? Am. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ans. 64. 
6. Wliat is the cube of 800 ? ^ Ans. 612000000. 
6. Wliat is the 4th power of 60 ? Ans. 12960000. 



7. What is the square of 1 ? 
of4? 



of 2 ? 



of 3? 



8. What is the cube of 1 ? 
of 4? 



9. What b the square of } ? 

10. What is the cube of f ? 

11. What is the square of j- ? 

12. What is the square of 1^5 ? 



Ans. 1, 4, 9, and 16. 

- of 2 ? of 3 ? 

Ans. 1, 8, 27, and 64. 
-oft? of i> 



-4n*. f , if, and If. 
-off? of J? 

^««- A? ^» and f^. 

- the 6th power of i? . 

Ans. ^, and ^. 

— the cube ? 



Ans. 2<26, and 3*375. 

13. What is the 6th power of 1*2 ? ^ Ans. 2'985984. 

14. Involve 2j> to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2^ =: ^; ox 
it may be reduced to a decimal ; thus, 2^ = 2*25. 

Ans. ^^ = 25m. 

15. What is the square of 4 J ? Ans. J^ z= 23||. 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401. 

17. How much is 9* ? 6* ? 10* ? 

Ans. 729, 7776, 10000 

3» ? 46 ? 63 f 



18. How much is 2^ ? 
— 66? 108? 



Ans. to last J 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 



TABLE. 



Roots - jor Ist Powers|l | 2 | 3 | 4 | 5\ 
3<]uare8 |or2d Powers|l \ 4| 9 



^ 



Cubes - |or3d Powers|l | 8 ( 27 



16 I 25 I 86 I 49 



T[ 



&i\ 81 



64 I 125 I 216 I 343 I fil2 729 



Biquadrates|or 4tfa Powers [1 |16 | 81 



j SursoM s ]or 5th Powersj 1 132 1^3 



256 I 625 11296 | 2401 | 4096 | 6561 



1024 13125 17776 |16807 |32768 {59049 
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IT 106. Evolution, or the exiracHng of roots, is the me- 
thod of finding the root of any power or number. 

The rooty as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce tne given number; and the cubcy or third root^ is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number: thus, the square root of 144 is 
12, because 12^ = 144 ; and the cube root of 343 is 7, be- 
cause 73, that is, 7 X 7 X 7, = 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimals^ we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, ^^rhose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character \/ placed 
before the number ; the other roots by the same character, 
with the index of die root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed v^27; and the 6th root of 7776,v^7776. 

When the power is expressed by several numbers, with 
Ae sign -[-or — between them, a line, or vinculum; is drawn 
from the top of the sign over adl the parts of it ; thus, the 

square root of 21 — 6 is \/21 — 5^ &c. 



BZTRAOTIOlir OF TBB SQITARB 

ROOT. 

^ 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number. 

.1. Supposing a man has 625 yards of carpeting, a yard 
wide, what is the length of one side of a sc^ox^ \^<i\fiL^^ls^a. 



Me 
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floor of which the carpetiiig «will cover ? that is, wh%t u one 
side of a square, whicli contains 625 square yards ? 

We have seen, (IF 35,) that the contents of a square sur- 
face b found by multiplying the length of one side into it- 
self, that is, by raising it to the second power ; and hence^ 
having the contents (625) given, we must extract its square 
root to find one side of the room. 

This we must do by a sort of trial : and, 

1st. We will endeavour to ascertain how ma^v figures 
there will be in the root This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the square of any root always contains just twice as 
many, or one figure leu than twice as many figures, as are 
in the root ; of which truth the pupil may easilv satisfy him- 
self by triid. Pointing off the number, we find, that the 

root will consist of ttoo figures. 



OPERATION. 
625(2 ^ 



225 



Fig. I. 



a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20 ;) therefore, we 
set 2 (tens) in the root. The 
rooty it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
Thei^ontents of this square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the next period by the side of the remaindei 
jnakin^ 225, as before. 
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^d. The square A is now to l>e enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its squarie formy it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the ttvo sides, (20 -|- 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the Jpgure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPERATIOPJ— CONTINUED. 

625(25 

4 

45)226 
.2%b 



en 



The divisor, 4, ( tens,.) 
is in' reality 40, and we 
are to seek how many 
times 40 is contained in 
. 225, or, which is the 
same thing, we may 
seek how many Umes 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that is, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. IJ., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square ; for 
tliere is still wahting, in 
the corner D, a small 
square, eaeh side of 
which is equal to this last quotient, 6 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45; and then the whole 
divisor, 45, multiplied by the quotient, 6, will give the con- 
tents of the whole addition around the sides of the figure A, 
which', in this case, being 225 yards, the same as our divi- 
dend, we h.ave no remainder, and the work is done. Con- 
sequently, Fig. 11. represents the floor of a square room, 25 









Fig. II. 
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yards on a side, which 625 square yards of carpeting tHll 
exactly cover. 

The proof may be seen by adding together the several 
parts of the figvre, thus :— 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involution, thus : — 

D 26 25 X 25 = 625, as be- 

n ^"777 fore. 

Proofs 625 



.*•..• ••••.... 
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JFVoai tJda eaumple and Uhutraiion we derwe the JoUowmg 
general 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

* 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another Jbn^r the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number ^-Hhe l^ft hand pe- 
riod, and write its root* as a quotient in division. Subtract 
the square number from the left hand period, and to the re* 
mainder bringdown the next period for a dividend, t 

III. Double the root already found for«,divisor ; seek how 
many times the divisor is contained in the tHvif^end, except- 
ing the right hand figure, and place the result in' the root, 
and also at the right hand of the divisor ; niiultiply the di- 
visor, thus augmented, by the last figure of ^he root, and 
subtract the product from the dividend ; to the remaindei 
brihg down the nexf period for a riew dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the laet 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher 
It is plain, the root must always consist of so many integers 
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tnd d^imals as diere are periods belonging to each In the 
l^iven number. 

fiXAMPLiES FOR PRACXICB. 

2. What is the square root of 10342656 ? 

OPERATIC»J. 



• • • 



10342666 ( 8216, Am. 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 ? 

' dPERATIC»9. 

43264 ( 208, Am. 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Ans. 999. 

6. What is the square root of 234*09? Ans. 15*3. 

6. What is the square root of 964*6192360241 ? 

Ans. 3f*06671. 

7. What is the square root of *001296 ? Ans. *036. 

8. What is the square root of *2916 ? Ans. *54. 

9. What is the square root of 36372961 ? Ans. 6031 

10. What is the square root of 164 ? Ans. 12*S + 

IF 108. In this last example, as there was a remainder, 
after bringing down all the figures, \cTj continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned 
degree of exactness ; but the pupil will readily perceiTe, that 
he can never, in this manner, obtain the precise root; for thi^ 
last figure in each dUddevid will always be a cipher, and the 
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last figure in each tUmior is the same as the last qtoHeid 
figure ; but no one of the nine digits, multiplied into itself 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3 ? An. 1^73 -f-. 

12. What is the square root of 10 ? Ans. 346 -{-. 

13. What is the square root of 184*2 ? Am. 13*57 +. 

14. What is the square root of f ? 

Note, We have seen, (IF 105, ex. 9,) that fractions are 
9quared by squaring hi^ the numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator.. The root of 4 is 2, and the root of 9 is 3. 

Ans. f . 

15. What is the square root of 1^ ? jAfis. f. 

16. What is the square root of -j^ ? Ans. -^. 

17. What is the square root of ^^ ? Ans. -^ =z J. 

18. What is the square root of 20^ ? Ans. 4^. 

When the numerator and denominator are not eacact 
sqaares^ the fraction may i)e reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of J = *76 ? Ans. *866 -f-. 

20. What is the square root of |f ? Ans. *912 -{-• 



SUPPXiSBflOSZIT TO TSXS SQDTd&BJS HOOT. 

qrESTioxs. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power? 4. What is the index, or exponent ? 5.^ How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a roojt ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number? 10. a 

rational? 11. What i^ it to extract the square root of any 
number ? 12*. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. Why do we place the quotient 
figure to the rigl.t liand of tlie divisor? 16. How may we 



if 108. St;FFL£Mi:NT TO THE SqUARfi KOOT. %lft 

ptove the work ? 17. Why do we point off mixed numbers 
Doth ways from units? 18. When there is a remainder, 
how may we continue the operation ? 19. Why can we 
never obtain the precise root of surd numbers ? 20. ' How 
do we extract the square root of vulgar fractions? 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans. 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Ans. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ans. 75. 

4. There is a circle, whose area, or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area? \/5184 = 72 feet, Ajis, 

^. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field ^ 
containing the same number of acres as both of these ; how 
many rods must each side of this field measiare ? 

Ans. 120 rod?. 

6. If a certain souare field measure 20 vods on each side, 
how much will the We of a «quare field imeasure, contain- 
ing 4 times as much ? ^20 X 20 X 4 = 40 rods, Ans. 

7. If the Me of a square be 5 feet, what will be the side 

of one 4 times as large? 9 tbnes as large? 16 

times as large ? 25 times as large ? 86 times as 

large ? Answers, 10 ft. ; 15 ft -, 20 ft ; 25 ft ; and 30 ft 

8. It is required to lay out 288 rods of laadin the form of 
a parallelogram, which shall be twice as ma&y rods in length 
as it is in width. 

N4fte. If the field be divided in the middle, it will form 
two equal squarei^ 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple treeg, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ans. 14 rcws, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is |- as much as the length ; re* 
quired its dimensions. A5«* \^\s*^ v^ 
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11. There is a circle, whose diameter is 4 inches , what is 
the diameter- of a circle 9 times as large ? 

JVble. The areas or contents of circles are in proportion 
to the nqmarea of their diameters^ or of their circumferencea. 
Therefore, to find the diameter requiredj square the given 
diameter, multiply the square by the given ratio, and the 
square root of the product will be the diameter required. 

a/4 X 4 X 9 = 12 inches, Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Ans. 173^2-}- feet. 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one ^ as large ? Ana, 6 inches. 

^ 1M« 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
IS the length of a pole, which will just reach from one end to 
the other ? 

A Note. A figure of 3 

sides is - called a triangle^ 
and, if one of the corners 
be a square comer j or right 
anghj like the angle at B 
in the annexed figure, it is 
called a right-angled trian' 
gkj of which the square 
of the longest side, A C, 

J called the hypotenuse,) 
^ ^ the other two sides, A B 

and B C. 

4* = 16, and 3a = 9 ; then, ^/9 + 16 =;= 5 feet, Ans. 

15. If, from the comer of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch 1)efore it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of ^he ditch ? . 

Ans. 40 feet. 
17« If the ladder be 40 feet, and the wall 32 feet, what is 
the width of the ditch ? Ans. 24 feet 

18. The ladder and ditch given, required the wall. 

Ans. 32 feet. 
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19. The distance between the lower ends of two eqaal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet ; required the length of eacb 
rafter. Ans. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the comers of the 
caves ? and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaching to the middle of 

one end ? and a rafter reaching to the comers of the eaves ? 

Answersy in ardery 20 ft. ; 15*62 + ft. ; 18'86 + ft. ; and 
22*36 -f ft. 

21. There is a field 800 rods long and 600 rods wide; 
what is the distance between two opposite comers ? . 

Ans. iooo rods. 

22. There is a square field containing 90' acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers J 120 rods; and 169*7 -|- rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each comer ? Ans, 28*28 -|- rods. 



BZTRAOTIOXr OF TBS CUBS 

ROOT. 

IT llO* A solid body, having six eqizcd sides j and each of 
the sides an exact sqtMre, is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the 
lengthy breadth and thickness oi such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. What are the solid contents of a cubic block, of which 
•ach side measures 2 feet ? Ans. 23 = 2X2X2 = 8 feet. 

2. How many solid feet in a cubic block, measuring 5 feet 
on each side ? Ans. ^'^ -=1 Vi5i Swrx^ 
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8. How many [tiK o lenglb U each libe or a, cu bic block, 
ContainiDx 125Holid (eetl Am. 1^125 ^ S feet. 

.\ole. The root may be found br trial. 

4. Whu is the side of a cubic bloi-k, containing 64 solid 

ftet? 27 BOlid bxt? 216 solid teet ? 512 Bolid 

feet ? Amwen, 4 it; 3 ft. ; 6 ft. ; and 8 (U 

5. SuppositiK a man has 13824 feet of timber, in separnte 
blockd of I cubic foot each ; hi! wishes la pile Iliimi up in 
a cubic pile ; what will be the length ol each side of sunh 
a pile ; 

It is evident, the answer is found by extracting the cube 
Tont of i:i824; but tl)is number is so large, tliat we cannot 
«o ensily find the root by trial as in tlie former examplus ; — 
We will fiideav our, however, to do it by a torf of trial ; and, 
1st. We will try to ascertain the number of figures, of 
which the root will consist. This we may do by painting 
tlie number off into period* oflAree ligures each (IT 107, ex. 1.) 
Poiniiiig off, we see, the 
OPEKATlOt*. root will corsial of two figures, 

a ten and a unit. Let us, then, 
seek for lite first figure, or 
tens of the root, which must 
be extracted from the lef 
hand period, 13, (thousands.) 
The greatest cube in 13 
(thousands) we find bg trial, 
or by tJie table of potixrs, to hf\ 
8, (thousands,) die root of 
which is 2, (tens;) therefore, 
we place 2 (tens) in tlie root. 
The root, it will be recollect- 
ed, is one side erf a cube. Let 
us, then, form a rube, (Kig. I.) 
each side of which shall be 
supposed 20 feet, expressed 
by the root now obtain ed. 
The contents of this cube are 
20X20X30 = 6000 solid feet, 
which are now dis^posed of, end which, consequently, are to 
be ded'ieled from the whole number of feet, 13824. BOOO 
taken from I3S24 leuve 6824 feet This dttdnction is most 
ri-iulily performed by subtracting the cubic, uumber, 8, or 
the cube of 2j (the figure of the root already foulid,) fnmi 
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tbe period 13, (thousands,) and bringing down the next pe- 
nod by the side of the remainder, making 5824, as belbce. 
2d. The cubic pile A D is now to be enlarged by the ad- 
dition of 5824 Bofid feet, and, in order to preserve me cubic 
form of the pile, the addition must be made on one half of 
its sides, that is, on 3 sides, a, b, and c. Now, if the SS24 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 = 400) = 1200, the quo- 
tient will be the thickness of the addition made to each of 
the sides a, b, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) =20 X 20 = 400, for the»gu«recon/«U» of one 
side, aad multiply the product by 3, the moaber of sides, 
400 X 3 = 1200 ; or, which is the some in efTect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply the product by 300, thus, 2 X 2 = 4, and4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 

orEEATlON-CONTINUED. tained in the dividend 4 times , 

consequently, 4 feet is the 

13824(24 Root, thickness of the addition made 

° to each of the three sides, a, 

Divuor, 1200) 5824 Dtrwfcnd. b, c, and 4 X 1200 = 4800, is 

4 goo the solid feet contained in 

950 these additions; but, if we 

g4 look at Fig. II., we shall per- 

- ceive, that this addition to the 

3 sides does not complete the 

**W)0 cube ; for there are deficiencies 

in the 3 comers n, n, n. Now 

_ .. the lenglh of each of theae 

' ^ " defiaencua is the same as the 

so leng h t each nde, that is, 3 

( ns) 20 nd their midtk 

d A knea ach equal to 

h las quo lent figure, (4) ; 

h ta therefore, or 

h mh t required to 

fifl h d fi cies, will be 

d b mu tip iig the iqaare 

b q nt figure, (4') 

16,h-J \.\\t\evve^v«s\'i!*.^t 
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the tpDgll) of each side, wbich iB expressed by the former 
quoli^ul dgart, 2, (tenH.) 8 times 2 (tens) are 6 (tens) =:: 
BO ; or, nhal u the same in effect, and more conveQJent ia 
practice, we may multiply the quotient figure, 2, (tens,) by 
30, thus, 2 X 30 =60, as before; then, 60 X 16 = 960, coo- 
tents of the lhri.e defict^^e^.iy^ ii> 
Loc 



Fio. III. 



Lookiug at Fig. III., we 
perceive there is still a de- 
ficiency in the corner where 
the la-st blocks mtjet Tiiis 
deficiency is a cube, each 
side of which is equsJ to the 
last quotient figure, 4, The 
cube of 4, therefore, (4X4 
X 4 = 64,) will be the solid 
contents of this comer, which 
in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additious, viz. 4G00 -f- 
960 + 64 =:: 6824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 
which 13824 solid blocks oi 
one foot each would make, 
when laid together, and the 
root, 24, shows the length of 
one side of the pile. The 
correctness of the work may 
be ascertained by cubirjj; the 
side now found, 24^, thus, 24 
' ' X 24 X 24 = 13924, the 

given number; or il may be proved by adding together 

*e contents of ail the several parts, thus, 

Frrr. 

8000 = contents of Fig. I. 
4S00 =1 Hdciition to the sides a, b, and c, Fig. 1. 
960 = adrlitioa. to fill the deficiencies ii, «, it, Fig. II 
S4 := addition t 6H the coTutt e, e, e, Fig. IV. 




\ 
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From the foregoing example tmd UiusiraHmi we derwe th0 
/Mowing 

FOR EXTRACTING THE CUBE EOOI^. 

♦ 

I. Separate the given number into periods of three figares 
each, by putting a point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and rail 
this the dividend. 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. 

« 

y. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the stib- 
trahend, 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before j and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be obsen^ed for continuing 
the operation, and pointing ofi* for decimals, as in the square 
root. 

r 

. Note 3. The pupil will perceive that the number which 
we call the divisor^ when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in Ae root must frequently be 
smaller than the quotient figure. « 
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KXAMPX«S» FOiR PRACTICE. 

6. What is the cuhe root of 1860867 ? 

OPERATION. 

1860867(123 Am. 

1 ^ 

1« X 300 = 800 ) "860 first Dieidend. 

600 > 
2* X 1 X 30 = 125 
2« = 8 

728 first Subtrahend. 
12« X 300 = 43200 ) 132867 second Dividend. 

129600 

3* X 12 X 30 = 3240 

33 z^ 27 

132867 second Subtrahend. 
000000 

7. What is the cube root of 373248 ? Ans. 72 

8. What is the cube root of 21024576? Ans. 276 

9. What is the cube root of 84^604519 ? Ans. 4*39 

10. What is the cube root <pf ^000343 ? Ans. *07. 

11. What is the cube root of 2 } Ans. 1'25 + 

12. What is the cube root of ift. ? Ans. %, 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of ^ .? Ans. % 

14. What is the cube root of -jf^ > Ans. ^ 

15. What is the cube root of -^ ? Ans. 425 + 

16. What is the cube root of yf^ .? Ans. i 



3tI7PXiX9MCBirr TO TBB OITBS BOOT. 

QtJESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root ? 3. What is it to extract the cube rbot ?• 
4. Why is the square of the quotient multiplied by 300 
for a divisor? 5. Why, in funding the subtrahend, do 
we multiply the square of the last quotient figure by" 30 
times the former figure of the root.^ 6. Why do we 
cube the quotient figure ? 7, How do we prove the 
pperation ? 
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^ BXJBRCI»£fl. 

1. What is the side of a cubical mound, equal to one 288 
feet long. 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Ans. 8 feet 

3. How many cubic feet in one 8 times «s large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet« 

4. There is a cubicaf box, one side of which is 5 feet ; 
whai would be the side of one containing 27 times as much ? 
— 64 times as much ? 125 times as much ? 

Ans, 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Ams. 2, 3, and 4 feet , 

^ lU. Hence we see, that the sides of cubes are as the 
cube roots of their solid contentSy and, consequently, their con- 
tents are as the cubes of their sides. The same proportion is 
true of the similar sidesy or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 63 ^tw. 6 inches. 

7". If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans, 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe. 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as ^he sun ? > Ans. 1404928. 

11. If the^p^lallj6t: Satiim is 1000 tim^s^iM: l**^ge 'as. tthe 
^fiTt\ii and the e^rth is T9j0p miles iafdi^n^tef? ivhat^siihe 
fii*i]Bafierof^ate^?- i: j.._^ :— C3rwii$«^'^0^> miles. 

12. There are two planets of equal denrnty ; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra-. 
tic of their solidities ? Aw^ ^V^ ^^^^ ss^^^^ 

T* 
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Note. The roots of most powers may be found liy tiie 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square roo^ of the square root ; the 6th root is the 
cube root of .the square root; the 8th root is the square root 
of the 4th root ; the 9th root is the cube roo||pf the cube 
root, &,c. T^iose roots, viz. the 5th, 7th, llth, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily perfonmed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root Itself. 



. ARITBBailTXCAl PROORXISSXOir. 

IT 112. Any rank or seri^9 of numbers, more than two, 
increasing or decreasing by a constant difference, is called an 
Arithmetical Series^ or Progression, 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series. 

Thus \ ^' ^' '^' ^' 1^> 13, 15, &c. is an ascending series. 
' ^ 15, 13, 11, 9, 7, 6, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. Theirs/ and last terms are the extremes^ and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. The Jir5/ term. * 

2d. The last term. ^ 

3d. The number of terms. 

4th. The comnum differ ence* 

6th. The sum of ail the terms.. 

1. A mitt bought 100 yards of cloth, givilig 4 cents for the 

first yal-dy 7^^eiits for the second, 10 cents for the third^ and 

so on, witiiii.%4fem6n difference of 3 cests ; what was the 

cost of the last yard ? 

As the common difference^ 3, is added to every yard except 

the last, it is plain the last y^t^ m\\s\.\i^^'^ Vv^^=::2a7 

ocuts^ mare, theo the jir«t 'ytit^. i^.^^\ ^'sscss^ 



■4RM 
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Hence, token the first term^ the common, differencey and the 
f^umber of termsy are giveny to find the last temij — Multiply the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the last term. 

2. If the wst term be 4, the common difference 3, and 

the number of terms 100, what is the last term ? Ans. 301. 

. 3.^ There are, in a certain triangular field, 41 rows of 

.corn ; the first row, in 1 comer, is a single hill, the second ^ 

contains 3 hills, and so on, with*a common difference of 2 ; 

what is the number of hills in the last row ? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1'06, in 2 years to $ 1'12, 
and so on, in arithmetical progression, with a common dif- 
lerence of $ '06 ; what would be the amount in 40 years ? 

Ans. $3*40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
jnincipal is the first term, the last amount is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -h 99 = 3, common difference. 

Hence^ when the extremes and number of terms are giveUj 
to find the Common difference^ — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
-will be the common difference. 

6. If the extreiQes be 5 and 605, and the number of terms 
151, what is the common difference ? • Ans, 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3'40, what is the 
rate ? 

If the extremes be 1 and 3^40, and the number of terms 
41, what is the common difference? - Ans. '06. 

"" 8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45 ; what was 
the common difference of their ages ? Am. 6 years* 
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9. A man bought 100 yards of cloth in arithmeticfil series, 
he gave 4 cents for the fini yard, and 301 cents for the lasi 
yard ; what was the. average price per yard, and what was 
the amount of the whole ? 

Since the price of each succeeding yard increases by a coi»- 
%i(ml ezcusy it is plain, the average price is as^uch lets than 
the price of the last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first and 
last price is the average price. ^ 

One half of 4 cts. + 301 wts. = 162J cts. = average ^ 
price ; and the price, 152 j^ cts. X 100 = 15250 cts. = > Ans. 
$152'50, whole cost * ) 

Hence, when the extremes and the number of terms are givenj 
to find the sum of all the termsj — Multiply ^ the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? Ans. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &.c. ? Ans, 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
tlie close of each year; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $50 for 1 year, the 
last but ttoo the amount of $50 for 2 years, and so on, in 
arithmetical series, to the first, which will be th^ amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series? Ans. $ 1570. 

14. \^at is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, svnple interest ? Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; tlie first row, being in 1 comer, is a single hill, and 
tlie last row, on the side opposite, contains 81 hills; how- 
many hills of corn in the field ? Ans. 1681 bills. 



^ 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and c6me to a point at the other, what 
number of square rods does it contain ? Ans. 300. 

17. A debt is to be discharged at 11 several payments, 
m arittimeticiA series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? ■■ the common difference be- 
tween the several payments ? 

Ans, whole ftbt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &c., to 
1001 ? Ans. 251001. 

Note, By the reverse of the rule under ex. 5, the differ-' 
ence of the extremes lOOO, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the number of 
terms =z 501. 

19. What is the sum of the arithmetical series 2, 2j^, 3, 
^h ^) ^h ^^-y *o the 50th term inclusive ? Ans, 712^. 

20. What is the sum of the decreasing series 30, 29§, 29^, 
29, 28f , &c., down to ? 

Note. 30 -!- ^ + 1 = 91, number of terms. Ans, 1365. 

QUESTIONS. 

1. What is an arithmetical progression ? 2. When is the 

series called ascending ? 3. when descending! 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first t^j^ common difference, 
and number of terms, are given, h^lmo'you find the ktst 
term 7 8. How may arithmetical pn>^ssion be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference? 
10. how do you fiiid the sum of all the terms ? 



GEOMETRXCAK PROa^iaS^IQlT. 

^ 113. Any 'Series of numbers, centinvally increasing by 
a constant multiplier, or decreasing by; a'constant divisor," is 
called a Geometrical Progression, - Thus, 1, 2, 4, 8, 16, &c. 
is an increasing geometricaj^ series, and 8, 4, 2, 1, ^, i^, ^c. 
is a decreasing geometrical series. - 
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Ab in arifhmeticali so aUo in geometrical progrcsnoiiy 
there are five things, any three of wluch being given, tke 
other iwo maj be found : — 

1st ThefirsiieTm. 
3d. The kut term. 
8d, The number of terms. 
4th. The ratio. ^ 

5th. The sum of all the terms. 

The raHo is the rmdt^Her or divisor^ by ivhich the series is 
formed. 

1. A man bought a piece of silkj measuring 17 yards, and, 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2= 196608 cents, = $ 1966'08, Answer. 

In examining the process by which the last term (d96606) 
has been obtained, we see, that it is -a product, of which the 
ratio (2) is sixteen times a factor, that is, one time less dian 
the number of terms. The last term, then, ii^ the sixteenth 
power of the rcUio^ (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor; now, 
if 16 be multiplied by Jo, the product, 256, evidently con- 
tains the same factou^ (2) 4 times + 4 times, = 8 times; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 tinies -\- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratioj and number of termsj are given^ 
to find the last term^ — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient indices^ to make an 
index less by one than the number of the term sought. 

III. Multiply together the powers belonging to those in- 
dices, and their product, multiplied by the first lerwiji wDl be 
tlie term sought 
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2. If ike first term be 5, and tibe ratio 3, what is the 8th 
term ? 

Powers of the raUo, with ^l l 0^7 v 81 —2187 v Sfint 

their indices over them. ) ^> , ' ^^' ^inooT a ^ 

( term, = 10935, Answer, 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual^ increase to continue 8 fold, what 
would be the produce ojjuthe 16th year, allowing 1000 ker- 
nel&,to a pint? ^ Ans. 21 99023255*652 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what wou)d have been the amount in 1824, 
allowing it to double once in 12 years ? 

2i7 = 131072, ^ iin»^ $1310«72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2 4- 6 4- 18 + 64 := 80 cents. Ana. 80 cents. 

In a long series, the process of addmg in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
tei;ms, excepting the last^ viz. 2 4-6 -f- 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 1^ -f- 64 ; 
subtracting the former series from the latter^ we have, for the 
remainder, 54 — 2, that is, the last term^ less the first temiy 
which is evidently as many times the first series (2 -j- 6 -}- 18) 
as is expressed by the ratioy less 1 : hence, if we divide the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3^1,) the quotient will be the sum of all the terms, «a>. 
ccpting the lasty and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
52 -h 2 == 26, and 54 added, makes 80, Answer j as before. 

Hence, when the extremes and ratio are giteuy to find the 
sum of the series^ — Divide the difference of the extremes by the 
ratio^ less 1, and the quotient, increased by the greater term^ 
will be the answer. 

6. If the. extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series ? 

131072 — 4 . X31072 r= 149796, Anm^. 
, 8 — 1 ^ V 



-1 
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7. What 18 the sum of the descending series 3, 1, i, ^^ 
Jfy &c., extended to infinity 1 

It is evident the last term must become 0, or indefinitely 
near to nothing ; therefore, the extremes are 3 and 0, and 
the ratio 3. Ans, 4J. 

8. What is the value of the inflbite series 1 + i + iV + 
^, &c. ? Ans. 1^. 

9. What is the value of the infinite series, ^ + xixF + 
TiAny + TTrAtnrt &<^'> ^h what ll^^e same, thp decimal 
U 11 11, &c., continually repeated P^- Am. ^. 

10. What is the value of the infinite series, -^^ -f- ^ oSoff y 
&c., descending by the ratio 100,^or, v\rhich is the same, the 
repeating decimal '020202, &c. ? Ans* ^. 

11. A gentleman, whose daughter was^married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year j to how much did her 
portion amount ? 

Here, before finding the amount of the series, we must 
ifind the last term^ as directed in the rule after ex. 1. 

Am. $265^720. 

The two processes of Aiding the last temiy and the amount^ 
may, however, be conveniently reduced to one^ thus : — 

When the first term^ the ratioy and the ntanber of terms^ are 
given^ to find the sum or amount of the series^ — ^Raise the ratio 
to a power whose index is equ^ to the number of terms^ from 
which subtract 1 ; divide the remainder by the ratio j less 1, 
and the quotient, multiplied by the first term^ will be the 
answer. 

Applying this rule to the last example, S^^ z= 531441, and 
531441 — 1 y^i__, 265720. Ans. $ 265*720, as before. 

o — — 1 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his. wages, allowing 
1000 kernels to a pint, and supposing he sells his corn at 60 
cents per bushel ? 

10^0 — 1 ^ - _ C 1,111,111,111,111,111,111,111,111, 
10—1 ^ ~" I 111,111,111,111,111 kernels. 
Ans. $ 8,680,555,555,555,555,555,555,555,555,555,555 
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13. A gentleman, dying, left his estate to his 5 sons, to 
the youngest $ 1000, to the second $ l^ pQ^ and ordered, 
that each son should exceed the younger^l^Bs ratio of 1^ ; 
what was the amount of the estate ? ^^i 

Note. Before finding the power of the ratio Ij^, it may 
be reduced to an improper fraction = J, or to a decimal, 1^5. 

llmi X 1000 = $ 131874 ; or, ^'f*"~^ X lO OOu;^^ 
$ 13l87*60, Amwer^-^^ 3 :^. r x ^ ^ — / .- ^ r: r 

Compound Interest by Progremon, 

IT 114. 1. What is the amount of $ 4, for ^ years, at 6 
per cent, compound interest ? 

We h^ve seen, (IT 92,) that compound interest is that, 
which arises from adding'the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that arqffanty and so on. The amount of $ 1 for 1 
year is $ 1'06 ; if the principal^ therefore, be multiplied by 
1'06, the product will be its amount for 1 year ; this amount^ 
multiplied by 1'06, will give thifcmount. (compound inter- 
est) for 2 years; and this second amount^ multiplied by 1^06, 
will give the amount for 3 years ; and so on. Hence, 
the several ammntSy ^.rising fr^m any sum at compound in- 
terest, form a geometry .al series^ of which the principal is the 
first term; the amjoimt (if $1 or I £ .<, &.C., at the given rate 
per cefU.y is the raXio ; the iufi<^ in years, is 1 less than the 
number of terms ;B.nd the tail amowu :« the last term. 

The last question may be resolved into tL*" : — If the first 
term be 4, the number of terms 6, and the ratio 1^06, 
what is the last term ? 
, JiWr6=l«338,and 1*338X4= $5*352+. Ans. $5'352. 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent, you find 1*338, &c. 

Note 2. The several processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let p. represent the Principal. 

H the Ratio, or the amount of $ 1, &c. for 1 year. 

T the Time, in years. 

..... A the Amount. 

Whei^ two or more letters axe i(nMedtoQeA««t.^^&&^'^^'^^ 

U 
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they are to be midt^idied together. Thus PR. implies, tha* 
the principal is to be multiplied by the ratio. When op^e 
letter is puu^above (mother^ like the index of a power, the 
first is to h(^w^d9ed to a powers whose index is denoted by the 
second. Thus R'^- implies, that the ratio is to be raised to 
a power, whose index shall be equal to the tuncy that is, the 
numbef of years. 

What is the amouht of 40 debars for 1 y^s, at 5 per 
e^£^compound interest ? W^ ■ 

P. = A. ; therefore, 1<05M f< 40 z= 68*4. 

Ans. $68^40. 

3. What is' the amount of $ 6 for 4 years, at 10 per cent 
compound pterest ? Ans. $ 8*784-^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent, compound interest, be $ 5*352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1*06, and the last 
term 5*352, what is the first term ? #, " ^ 

This question is the reverse of the last ;^ therefore, 

A. . ^ 6*352 - / A . 

= P. ; or, — - - =j^ Ans. $4. 



• 




RT- ' ' 1«338 

5. What principal, at 10 per cent, compound interest, will 
amount, in 4 years, to $ 8*7846 ?. Ans. $ 6. 

6. What is the present "worth of $68*40^ due 11 years 
hence, discounting at the rate of 5 per cent compound in- 
terest? • Ans. $40. 

7. At what rate p^: cent will $ 6 amount to $ 8*7846 in 
4 years ? 

If the first term be 6, the last term 8*7846, and the num- 
ber of terms 5, what is the ratio ? 

A. -nj, ., . . 8*7846 * «. , 

_-_K^-,thatis, — - — — 1*4641 = the 4th poweJt^of 

the ratio; and then, by extracting the 4th roo/, we obtain 
1*10 for the ratio. Ans. 10 per cent 

8. In what time will $6 amount to $8*7846, at 10 per 

cent, compound interest ? 

A. _^ 8*7846 

p- = R^-, that is, - -g— = 1*4641 = 1*10^. ; therefore, 

if we divide 1*4641 byl*10, and* then divide the quotient 

thence arising by 1*10, and so on, till we obtain a quotient 

that will not contain 1*10, the Tmmber of these divisions will 

te the mimifero/}feair9* Ans. 4 years. 
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d. At, 5 per cent compound interest, in what time wiB 
$•40 amount to $ 68*40 ? 

Having found the power of the ratio 1^5, as before, which 
is 1*71, you may look for this number in the tabUf under 
the f^ven rate, 5 per cent, and against it you will find the 
number of years. Ant. 11 years. 

IQ. At 6 ^per cent compound interest, in what time will 
$ 4 amount to $ 5*352 ? Ans, 5 years. 



Annuities cU Compound iUeresU 

m 

tr 1^5. It may not be amias, in this place, briefly to show 
the application of compound interest, in computing the 
amiount and present worth of wrmmties. 

An Annuity is a sum payable at regular periodsj of one 
year each, eithei* fof a certain number of yearSy or diaring the 
life of the pensioner, or forever. 

Wlmn annuities, rents, &c. are not paid at the time they 
become due, they are said to be iif^lt^irears. 

The s\|m of all the annuities, rents, &e. remaining un 
paid, logether with the interest on each, for the time they 
have remained due, is called the amount, 

1. What is uie amaunt of an annual pension of $100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest? ^ 

The last year's pension will be $ 100, without interest 
the last but one will be the amoun/ of $ 100 for 1 year; the 
jasi but two the amount (compound interest) of $ 100 foi 
2 years, and so on; and the sura of these several amounts 
will be the answer. We have then a series of amounts^ that 
is, Ql geometrical series, (TT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1*06, what is the sum of all the terms ? 

Consult the rule, under ^113, ex. 11. 

l<06* 1 

i-^- X 100 z^ 437*45. Ans, $ 437*45. 

*06 

Hence, when the amiuity, the time, and rate per cent, are 
given, to find the amount^ — ^Rkia^ \iv^ toXVo VJ^rr. 'KssiRf^^^ ^^ 
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^ 1, &C. for 1 year) to a power denoted by the number of 
years ; from this power subtract 1 ; then divide the remain- 
der by the ratio, legs 1, and the quotient, multiplied by 
the annuity, will be the amount 

Noi€, The powers of the amounts, at 5 and 6 per cent 
up to i^e 24th, may be taken from the tablcy under IT 91. 

2. Wliat is the amount of an annuity of $ 50, it being in 
arrears 20 years, allowing 5 per cent, compound interest ? 

Ans. $1653^29. 

3. If the annual rent of a house, which is $ ISO, be in 
arrears 4 years, what is the amount, allowing 10 per cent, 
compound interest ? Ans, $ 69645. 

4. To how much would a salary of $600 per annum 
amount in 14 years, the money being improved at 6 pec 

cent compound interest ? in 10 years ? » in 20 

years ? — ^— in 22 years? in 24 years ? 

Am. to the lastj $ 25407^75. 

IT U6. If the annuity is paid in advance, or if it be 
bought at the beginninlPbt the first year, the sum whicn 
ought to be given for it is called the present worth, 

5. What jis the present worth of an annual pension o! 
$ 100, to continue 4 years, allowing 6 per ^ent compound 
interest ? • 

The present worth is, evidently, a sum which, at*6 per 
cent, compound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time. 

By the la^t rtde^ we find the amount = $ 437*45, and by 
the directions under tT 114, ex. 4, we find &ie present worth 
= $346*51. Ans. $346'51. 

Hence, to find the present worth of any annmty^ — ^First 
find its amount in arrears for the whole time ; this amotmtj 
divided by that power of the ratio denoted by the number of 
years, will give the present worth, 

6. What is the present worth of an annual salary of $ 10<r 
o continue 20 years, allowing 5 per cent. ? Ans, $ 1246*22. 



Tiie. 
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The operadons under this nile being somewhat tedious, 
we subjoin a 

Showing the present worth of $ 1, or 1 £, annuity, at 6 and 
6 per cent compound interest^ for any number .of years 
from 1 to 34* 



Yeara. 

I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 



5 per cent. 

0'95238 

1*85941 

2*72325 

3*54595 

4*32948 

5*07669 

5*78637 

6*46321 

7*10782 

7*72173 

8*30641 

8*86325 

9*39357 

-9*89864 

10*37966 

10*83f77 

11*27407 



6 per cent. 
0*94339 
1*83339 
2*67301 
3*4651 
4*21236 
4*91732 
5*^8238 
6*20979 \ 
6*80169 
7*36008 
7*88687 
8*38384 
8*85268 
9*2Q498 
9*71225 
10*10589 
10*47726 



Yeank 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

» 

30 

31 

32 

33 

34 



5 per cent. 

11*68958 

12*08532 

12*46221 

12*82115 

13*163 

13*48807 

13*79864 

14*09394 

14*37518 

14*64303 

14*89813 

15*14107 

15*37245 

15*59281 

15*80268 

16*00255 

16*1929 



6 per cent. 

10*8276 

11*15811 

11*46992 

11*76407 

12*04158 

12*30338 

12*55035 

12*78335 

13*00316 

13*21063 

13*40616 

13*59072 

13*76483 

13*92908 

14*08398 

14*22917 

14*36613 



It is evident, that the present wortli of $2 annuity is 2 
times as much as that of $ 1 ; the present worth of.t$ 3 will 
be 3 times as much, &c. Hence, to find the present worth 
of any annuity^ at 5 or 6 per cent*, — Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
annuity^ and the product will be the present worth, 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 150 = 
$ 2305*867, Am. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 

at 5 per cent. ? to continue 15 years ^ ■ 20 

years ? 25 yeaars ? 34 years > 



V 
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When annuities do not commence till a certain period of 
time has elapsed, or till ^ some particular event has taken 
pi ace,, they are said to he in reversion, 

9. What is the present worth of $ 100 annuity, to he 
continued 4 years, hut not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent, compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
ianvmediately. By the last rule, we find the present worth of 
the annuity, to commence immediately^ to he $346^51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346^61 for 2 years, to be $ 308'393. Ans. $ 308'393. 

Hence, to find the present worth of any annmty taken in 
reversiony at compound interest^ — ^First, find the present worth, 
to commence immediately ^ and this sum^ divided by the power 
of the ratio, denoted by the time in reversion, will give the 
answer. • 

10. What ready money jvill purchase the reversion of a 
lease of $ 60 per annum, to continue 6 years, but not to com 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to conimence immediately, we find to 

295'039 
be, $ 295*039, and -jiggr- = 247'72. Ans. $ 24r72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continiie to the end of the time, that is, 3 -|- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difierence by the given an- 
nuity. Thus, by the table, ^ 

The whole time, 9 years, =z 6*80169 
The time in reversion, 3 years, = 2'67301 

Difference, = 4'12868 

V. 60 



$247*72080 Ans. 

21. What is the present vroi^ix ol ^ V^^sfc ^^ %\^ ^a ts.^^* 
^uc 20 yeaxsy but^Qpt to comraesicjfc ^^ ^^ ^^^ ^'^ ^I^kkc^^ 
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allowing 5 per cent ? what, if it be 6 years in rever- 

-sipn ? 8 years ? 10 years ? — 7^ 14 years ? 

Am. to last^ $ 629^426. 

IT 117. 12. What is the worth of a freehold estate, of 
which the yearly rent is $60, allowing to the purchaser 
6 p*;r cent ? 

In this case, the annuity continues forever ^ and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rerU of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -j-*06 = 1000. 

Ans. $1000. 

Hence, to find the present worth of an annuity^ continuiny 
forever y — ^Divide the annuity by the ra^e per cent.^ and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
nmple or compound interest ; for, since a yearns interest of the 
price is the armuittfj the profits arii^ing from that price can 
neither be more nor less than the profits arising from the Tzii- 
mity, whether they be emplt^yed at simple or compound in 
lerest. 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

6 per cent. ? 8 per cent. ? 10 per cent. ? 15 

per cent. ? 20 per cent. ? Ans. to lasty $ 600. 

14. Suppose a freehold estate of $60 per annvm^ to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent. ? • 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2' years, produce an amount equal to the 
worth of the estate if entered on immediately. 

-^~— = $ 1000 = the worth, if entered on immediately, 

and -=r|-^-— = $889*996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immediately^ the present worth 
of the annuity 60, for 2 years^ the time of reversion. Thus, 
by the tahle^ the present worth of $ 1 for 2 years is 1*83339 
X 60 = 110*0034 = pteseiilL vjCitXlsv ^1 ^^'^ Vsj^ "^i.-^ 
md $ 1000 — $ 110Hyoa4 = ^^^'"^^qK^i toa^ '^VNjre^ 
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16. What is the present worth of a perpetual anmiity of 
$ 100, to eommence 6 years hence, ^Uowing the purchaser 

6 per cent compound interest ? what, if 8 years in re- 

I'ersion ? 10 years ? 4 years ? 15 years ? 

«— ^ 30 years ? Ans. to lastj $'492^755. 

The foregoing examples, in compound interest, have heen 
confined to yearlif payment^ ; if the payments are half year- 
ly, we may take half the principal or wmmty^ half the- ra/e pet 
cent, J and twice the number ofyears^ and work as before, and 
- so for any other part of a year. 

qU£STIONS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do you find 
the sum of aU the terms 1 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is a fraction^ how 
do you proceed ? 7. What is compound interest 1 8. How 
does it appear that the amounts^ arising by compound in- 
terest, form a geometrical series 1 9: What is the raiioy in 

compound interest ? the number of terms 7 the 

first term 1 the last term! 10. When the rate, the 

time, and the principal, are given, how do you find the 
amount ? 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. "Whe^A. P. and R. are given, how do you find T. ? 14. 
What is. an annuity 1 15. When are annuities said to be in ar- 
rears 1 16. What is the amount ? 1 7. In a geometrical series, 
to what is the amount of an annuity equivalent? 18. How do 
you find the amount of an annuity, at compound interest ? 

1 9. What is the present worth of an annuity ? how com- 
puted at compound interest ? how found by the table r 

20. What is understood by the term reversion ? 21. How 
do you find the present worth of an annuity, taken in revere 

sion 1 by the table ? 22. How do you find the present 

worth of 9. freehold estate^ or ^perpetual annuity ^ the 

same taken in reversion ? by the table ? 
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PSIUIKUTATZOXr. 

IT lid. Permutation is the method of finding how many 
different ways the order of any number of things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a different order or position ; 
how many days did they dine together ? 

Had there been but two of them, a and 6, they could si 
only in 2 times 1 (1 X 2=2) different positions, thuf^ 
a bj and b a. Had there been tkrecy a, 6, and c, they could 
sitinlX2X3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a 6 c, and acb ; 
next, beginning with 6, there will be 2 positions, b a Cj and 
b c a; lastly, beginning with c, we have c a 6, and c 6 a, 
that is, in all, 1 X 2 X 3 = 6 different positions. In the 
same manner, if there be fowy the different positions will 
be 1 X 2 X 3 X 4 = 24. Am. 24 days. 

Hence, to find the number of different changes or permu" 
^ationsy of which am number of different things are capablcj — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. "How many variations may there be in the position of 
the nine digits ? Ans. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they cetlild all be 
placed ; how much did the cows cost him ? ' 

Ans. $155112100433309859840000 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be ning upon them ? Ans. 40320. 
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IT 119. 1.4 + 6x7 — 1=60. ' 

A line, or vinculvmy drawn over several numbers, signifies, 
that the numbers uudet it w^ Vo \i^ \akKCL^>S!&^^^ "^s^ ^ssssi. 
whole number. 
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2, 9 — 8-|-4X8-|-4 — 6 = how many?' Ans, SO. 
8. 7 -j» 4 — 2-1-3 -f- 40 X 6 =how many? Ans. 230. 

4. » + g — 3X4 — 2 _ ^^^ ^^y p ^4^ 3^ 

2X2 

6. There are two numbers ; the greater is 26 times 78, 
and their difference is 9 times 15 ; their sum and product 
are required. 

Ans. 3765 is their sum; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 X 3 — 5 X 3 -f- 30 = 60, Ans. 

7. What is the difference between six dozen dozen, atid 
half a dozen dozen ? Ans, 792. 

8. What number divided by 7 will make 6488?^^^/^^ 

9. What number multiplied by 6 will make 205^rj;]j y 

10. A gentleman Went to sea at 17 years of age ; 8 years 
after he had a son born, who died at the age of 35 ; aRer 
whom the father lived twice 20 years ; how old was the 
father at his death ? Aiis. 100 years. 

11. What number is that, which being multiplied by 15 
tlie product will be f ? J -f- 15 = g^y, Am 

12. What decimal is that, which being multiplied by 15> 
the product will be *75 ? '75 -f- 15 = '05, Aiu. 

13. What is the decimal equivalent to ^ ? 

Am. '0285714 

14. What fraction is that, to which if you add f, the sum 
will be f ? Am. ^. 

15. What number is that, from which if you take f, tJie 
remainder will be |^ ? Ans., f J. 

16. What number is that, which being divided by J, the 
quotient will be 21 ? Ans. 15^. 

17. What number is that, which multiplied by f pro- 
duces i? ^ Ans. f. 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of J of 
itself, the whole will be 20 > Ans. 12. 

20. Wliat number is that, of which 9 is the f part ? 

Ans. 13 J. 

21. A farmer carried a load of produce to market: he 
•780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
ititfiper lb, ; 154 lbs. of buUei, aX A5 cenls i^er lb, : 



» 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; j- barrel of mack- 
erel, at $3^75 ; 4 bushels of salt, at $ P25 per bushel ; and 
the balance in money : how much money did he receive ? 

Afts. $«^85. 
22. A farmer carried his grain to market, and sold " 

75 bushels of whaat, at $ 1^45 per bushel. 

64 rye, ... $ *95 

142 com, ... $ *50 ....« 

In exchange he received sundry articles : — 

3 pieces of cloth, each . 

containing 31 yds., at $ V75 per yd. •. 

2 quintals of fish, ... $ 2^30 per quin. 

8hhds. of salt, ... $ 4^30 per hhd. 



and the balance in money. « 

How much money did he receive ? Ans, $ 38'80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66 j- cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour? Ans. $ 19. 

24. Bought 84 yards of ^cloth, at $1^25 per yard; how 
much did it come to ? How many bushels of wheat, at 
$ V50 per l^us^el, will it take to pay for it? 

Am, to the lastj 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37^ cents per gallon ; 
how many gallons did he receive ? Ans, 54'72 gallons. 

' 26. A man exchanged 70 bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1*37^ per bu&hel, and 
received the balance in oats, at $ '40 per bushel ; how 
many bushels of oats did he receive ? Ans. 23^. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be *given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? Ans, 53 J bushels. 

28. How much salt, at $ 1*50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note, It will be recollected that, when the price and cost 
given, to find the quantity, they must both be reduced to 
same denomination before dividing. Ans. 3J bushels. 

29. How much wine, at $ 2*75 per gallon, must be given 
in exchange for 40 yards of clotb^ at 7 s^ 6 d. ^t y^.^d ^. 



m 
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30. A had 41 cwt of faq>8^ at 30 s.'per cwt., for wHcb 
B gave him 20 iS . in money, and the rest in prunes, at 5 d. 
per lb. ; how many prunes <Ud A receive ? 

m Ans, 17 cwt 3 qrs. 4 lbs. 

%lfi A has linen cloth worth $ ^30 per yard ; but, in bar^^ 
tenng, he will have $ ^5 per yard ; B has broadclodi worth* 
$ 3^75 ceady money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

*30 : *35 : : 3'76 : $ 4'375, Ans. Or, |~ of 3«75 = 

$ 4^7^, Ans, The two operations will be seen to be ex- 
actly aUke. • ' 

32. If eloth, worth 2 s. per yard, cash, be rated in barter 
at 2 8. 6 d., h<fw should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ 1^666^. j 

33. If 4 bushels ot com cost $ 2, what is it per bushel } 

^ Ans. $'50. 

34. If 9 bushels of wheat cost $ 13^50, what is that per 
Dushel? Ans. $V60.^ 

35. If 40 sheep cost $ 100, what is that per head ? | - 

Ans. $2^50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are tbef 
Der bushel ? Ans. 2 s. 6 d., =: $ '41f . 

37. If 22 yards of broadcloth cost 21 iB . 9 s., what is the 
price per yard ? Ans. 19 s.*6 d., = $ 3'25. 

38. At $ '50 per bushel, how much com can be bought 
for $ 2'00 ? " Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40, • * 

40. If 20 cows cost $ 300, what is the pr|be of 1 cow ? 
• or2 cows ? of 5 cows ? of 16 cows ? 

Ans. to the last^ $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how ^ 
much would 1 man consume in the same time ? ■ 2 men ? 
5 men ? 10 men > Ans. to the lastj 344^ lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $ 4'^||^ 

43. WTiat premium must I pay for tlie insurance of ^^ 
house against loss by fire, at the rate of ^ per cent., that is, 
^ dollar on a hundred dollars, if my house be valued at 
$2476^ An». $12'ar7fi^ 



44. What will be tbe insuranee, per annum, of a store and 
contents, valued at $ 9876^40, at 1^ per centum ? 

Ans. $^8446. 
* .45, What commission must I receiver for selling $478 
worth of books, at 8 per cent ? Ans. $ 38^24. 

46. A merchant bought a quantity of goods for $ 734, 

, and sold them so as to gain 21 per cent. ; how much did he ' 
gain ? and for how much did he sell his goods ? 

Am. to tlie histj $ 88844. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold tiiem 
so as to gain 24 per cent on the whole cost ; lor how mu6h 
did -he sell them?. .. ' Ansi $*^73«32. 

48. Bought a quantity ^cft* books for $ 64, but for cash a 
di^c^Qt of 12 per cent was made; what did tll^ books 
cost> Ams. ^56'32. * 

49. « Bought a, book) t£e price of which was , Marked 
$ 4'50, but for cash ^the bookseller will sell it at 33^ per 
cent discount ; what is the* cash price ? Ans. $ 3'00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he ^^11 it to gain 15 

^ ' perrcent. ? how niuch per gallon ? Ans. to last, $ '40^. 

51. A merchant fc caught a cask of sugar, containing 740 
pounds, for $ 6 J'20 ; how must he sell it per pound, to gain 

' ^ 25 per cent. ? ' '% '^' ^ '^^' 

52. What is theJnterest, at 6 per cent, of $ 7V02 for 17 
months 18 days ? • * Ans. $6*178+.* 

53.AWiat is thf interest of $487*003 for 18 months ? 

'. . i^Ans. $43*83+. 

64. What irthe interest of $ 8*5t fo?'? months ? 

y'^ ' . <^f^ Ans. $*297J, 

55. What is tl^ Interest of $ lOOa for '6 days ? \ 

% A . • Ans. $*833i. 

#56^ ,What is thi interest of $ *50 for 10 years ? 
^. ' • *. • '- Ans. $*30. 

^ 57.^What is the interest of $84*25 for 15 months and 7 
tlffys, at 7 per cent ? Ans. $7*486+. 

. 68. What is the interest of $ 154*01 for 2 years, 4 montrhsv 

•d 3 days, at 5 per cent ? Ans. $ 18*032. 

fe9. What. sum, put to interest at 6 per cent, will, in 2 
tears antl 6 months, amount to $ 150 ? 

Note. *See IT 85. Am- %V^^^^^^^ 
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out interest; what is the present worth of that debt, the use 
of the money being worth 6 per cent. ? Am, $ 440*277 -f-. 

61. 4Vbat is the present worth of $ 1000 payable in 4 
years and 2 months, discounting at the rate of 6 per cent ? 

Ans. $800, 

62. A merchant bought articles to die amount of $ 500^ 
and sold them for $ 575 ; how much did he gain ? . 

What per cent, was his gain ? that is, How many dollars 
did he gain <9n each $ 100 which he laid out? If $500 
gain $75, what does $ 100 gain? Ans. 15 percent 

63. A merchant bought cloth at $ 3*50 per yard, and sold 
if at $ 4^5 per yard ; how m^ich did he gain per centum ? 

' Ans. 21^ per cent 

64. A man bought a cask of wine, containing 126 gdlJons, 
for $2^*50, and sold it out at the rate of $2^75 p^ gal- 
lon ; how much was his whole gain ? how much per gal- 
loif ? how much per cent ? 

Am. His whole gain, $ 63^00 ; per<> gallon, $^50; which 
is 22f per centum. 

65. If $ 100 gain $6 in 12 months, in what time will it 
gain $4? . $10? $14? 

Ans. to the last, 28 monthf. 

66. In what time will $ 54'50, at 6 per cent, gain $ 2'18 ? 

^Ans. ^ mpnths* 

67. 20 men built a certain bridge in 60 days, but, it being *" . 
carried a\V^ay in a freshet, it is required kow many men can 
rebuild it in 50 days. ^ * * 

dayt. ihytL men. 

v^ 50 : 60 : : 20 ^ 24 men, Ans. 

68. If a field will feed 7 horses 8 we«ks, niwJong will it 
feed 28 horses ? «?♦- * Mtw.^^ weeks. 

69. If a field, 20 rods in length, must 1& 8 rods in width 
to contain an acre, how much in width n|ust be a field, 16 " 
rods in length, to contain the same? Ans. ICttodsi^ 

70. If I purchase for a cloak 12 yards of dfciid f :of a yard^** 
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wide, how much bocking 1 J yards wide must I have to ^e it J 

Ans.. 5 yardfe. 

*71. If a man earn $75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30f montl|^ 

72. A owes B $ 540, but, A not being worth so mueV 
money, B agrees to take $ *75 on a dollar ; what sum must 
B receive for the debt ? Ana, $ 406. 

TS^ A O0terDy whose o«p«city is 400 galloas^ is suppiie j[| 
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^bjt a pme whidbi lets in 7 gallons in 5 miniites; but there is 
a leak m the bottom of the cistern which lets out 2 gaiioDS 
in 6 minutes ; supposing the cistern empty^ in what time 
would it be filled ? 

In 1 minute -[^ of a gallon is admitted, but in the same time 
f of a gallon leaks out Ans. 6 hours, 16 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins io 
leakj in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would be -ji^ emptied by the pump. 

Am» 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it ^ 
in 5 minutes ? Ans; 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300 ; how long may I keep it to balance the 
former favour ? Ans. 6f months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 2 mpnths ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ans 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? A71S. $ 72. 

79. Bought 45 barrels of beef, at $ 3*50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Ans. $ 143*60. 

80. Bought 126 gallons of rum for $110; how much 
water must be added to reduce the first cost to $ * 75 per 

"gallon ? 

Note. If $ *75 buy 1 gallon, how many gallons will $ 1 10 
buy ? Ans. 20f gallons. 

* 81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour ; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
g^Q in 1 hour? how long before he will overtake the thi€f? 

■ Ans, 12 hour*. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up 1 J minutes ; she scuds 
away at the rate of 36 rods a minute, wwi Ik^ 4o«^ wv xve^> 
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makes after, at the rate of 40 rods a minate ; bow long w31 
the course hold ? and what distance will the dog run ? 

Am. 14^ minutes, and he will run 570 rods. 

83. The hour and minute hands of a watch are exactly 
together at 12 o'clock ; when are they next together ? 

la 1 hour the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 11 spaces in 1 hour; and it must gain 12 
spaces to coincide with it.* Ans, 1 h. 5 m. 27-^ s. 

84. There is an island 20 miles in circumference, and 
three men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Ans. 10 hours.,' 
^ 85. There is an island 20 miles in circumference, and. 
two men start together to travel around it; A travels 2 miles'^ 
per hour, and B 6 miles per hour ; how long before they wiir 
again come together ? 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in every 
6 hours. 

V- 86. In a riv^r, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Ans. 112J- miles from the lower place, and 187 j- miles 
from the upper place. 

87. A naan bought a* pipe (126 gallons) of wine for 
$ 275 ; he wishes to £111 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent, on the first cost ; at what rate 
per gallon must he sell it ? Ans, $ 2^3i> -f-* 

88. Thomas sold 150 pine apples at $ '33^ apiece, and 
received as much money as Harry received for a certain 
number of watermelons at $ '26 apiece ; how much money 
did each receive, and how many melons had Harry ? ^ 

Ans, $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
taken prisoners^ and 1000 fled ; how many were in this army > 

This and the eighteen {oUovTm^ o^^^tions are usually 
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9 wrought by a rale called PosUiaUy but they are more easily 
solved oii general principles. Thus, ^ -j- i = A" ^^ *^® 
arnry; therefore, 1000 is ^ of the whole number of men; 
^d, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans, 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were j^ of his 
fiock, in the second ^, in the third ^, in the fourth -j^, and 
in the fifth 450 ; how many had he ? Ans, 1200. 

91. There is a pole, ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. -fy. 

92. If a pole be ^ in the mud, f in the water, and 6 feet 
out of the water, what is the length of the pole ? Ans. 90 feet. 

93. The amount of a certain school is as follows : ^ of • 
the pupils study grammar, § geography, -^ arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each ? 

Ans. 5 in grammar, 30 in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred:" how 
many had he ? * 

100 — 2 J is what part of his present number ? 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, 4- of them bear apj)les, 
I pears, ^ plums, 60 of them peacnes, and 40, cherries ; 
how many trees does the orchard contain ? Ans. 1200. 

9G. In a certain village, ^ of the houses are painted white, 
I red, ^ yellow, 3 are painted green, and 7 are unpainted ; 
how many houses in the village ? Ans. 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

^ — ^ = ^ ; consequently, 6 is ^ of the required num- 
ber. Ans. 80. 

98. What nufnber is that, to which if -J of itself be added, 
the sum will be 30 ? Ans. 25. 

99. What number is that, to which if its J and { be added^ 
tlie sum will be 84 ? 
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100. What number is that, which, being increased by | and 
N f of itself, and by 22 more, will be made three times as 

much ? 

The number, being taken 1, f, and f times, will make 2^ 
times, and 22 is evidently what that wants of 3 times. 

* Ans, 30. 

101. What number i^ that, which being increased by f, J 
and i of itself, the sum will be 234J ? Am. 90. 

V, 102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
tlieir ages was 93 ; what was the age of each ? 

Ans. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, " If I had as many more as I now have, f as many, 
^ as many, J and i as many, I should then have 435 ;" what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with equal sums of 
money ; . A gained a sum equal to ^ of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of f., that is, f 
of the ^tock, is equal to ^ of the stock, less $ 200 ; conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

105. A *nan was hirjed 50 days on these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $'25; at the ex- 
piration of the time, he received $ 27'50 ; how: many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have beqn 
$ '75 X 50 = $ 37'50, that ii, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -(- $ '25 
= $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

106. A and B have the same income; A saves ^ of his; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $200 per annum; A spends $175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
SODS bis property ; to A ^ wanting $ 20, to B i, and tp C 
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the rest, which was $ 10 less than the share of A ; what 
was each one's share ? Ana. $ 80, $ 50 and $ 70. 

^ 108. There is a fish, whose head is 4 feet long ; his taJ 
is as long as his head and j- the length of his body, and hh 
body is as long as his head and tail ; what is the length of 
the fish ? 

The pupil will perceive, that the length of the body is j 
the length of the fish. Ana. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days; in what time would both, 
working together, perform it ? iln«. 1^ days. 

' 110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ?* Ana. 3-^ days. 

111. A and B can do a piece of work in 5 days ; A can do 
it in 7 days*; in how many days can B do it ? Ana. 17^ days. 

llg. A man died, leaving $ 1000 to be divided between 
Jiis two sons, ^ne 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

^715. The elder, $546463+; the younger, $453*846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
Deing allowed at 6 per qent. ? Ana. $ 3^. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
saliaet oi' 30 yards each, and the satinet be worth 60 
cents per yard, how many pair of gloves can he bought for 
^4 ? Ana. 8 pair^j 

. 115. A, B, and C, would divide $ 100 between them, so" 
as that B may have $3 more than A, and C $4 more than 
B ; how much mu^ each man' have ? 

Ana. A $30, B'$33, atld C $37. 

116. A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort ? ^ow 

much to fill 2 of each sort > \^q^ much to fill 6 of each 

sort? 

117. A mail Wduld draw off 30 gallons of wine Jatol 
jpint and 2 pint botfles^ o£ ^^^\v «». ^^^^ >s»!^^^N^. 
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many bottles will it take, of each kind, to contain the 30 
gallons ? Ans, 80 of each« 

118. A merchant has canisters, some holdings pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
oi tea? Ans* 60. 

119. If 18 grains of silv^er make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver ? Ans. 24 of each. 

120. Let 60 cents be divided among three boys, in such 
a manner that, as often as the first has 3 cents, the second 
shall have 6 cents, and the third 7 cents ; how many cent# 
will each receive ? Ans. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day^s work, would give to'^every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; I demandthe number 
of each. Aiifi. 20. 

122. A gentleman had 7 iS. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman two men ; I demand the num- 
ber of each. Ans. 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82*50 ; he gave for the cow 8 times as much as for 
^e sheep, and for the oxen 3 times as much as for the cow; 
how much did he give for each ? ♦ 

Ans. For the sheep $ 2*50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned ^, and B H - 
the farm was sold for $ 1764; what was each one's share 
of the money ? Ans. A's $504, and B's $ 1260 

125. Four men traded together on a capital of $3000, of 
which A put in i, B i, C i, and D ^^ ;, at the end of 3 years 
they had gained $2364; what was each one's share of the 
gain? r A's $1182. 

Ans ) ^'« * ^^^• 
^"*' ) C's $ 394. 

( D's $ 197. 

126. Three mercLjtnts accompanied ; A furnished f of 
mm csjital, B f , and C the rest j they gem $ 1250 ; what 
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piU of the capital did C furnish, and what is each one's 
4^yl| of the gain ? . 

^Js. C furnished ^ of the capital ; and A's share of the ' 
gain. was $500, B's $468'75, and C's $281'25. 

127. A, B, and C, traded in company; A put in $500, B ^ 
$350, and C 120 yards of cloth ; they gained $332^50, of 
which C's share was $ 120 ; what was the value of C's 
clolii per yard, and what was A and B's shares of the 
gain ? 

Note, G's gain, heing $ 120, is Hm = ^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

^ C's cloth, per yard, $4. 
Ana. \ A's share of the gain, $ 125. 
• (B's do. $87'50. 

;' 128. Three gardeners. A, B, and C, having bought a 
pie(9e of ground, fykd the profits of it amount to 120iS. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5iS ., B paid 7£.^ 
and as often as B paid 4iS., C paid 6iS. I demand how 
much e|Lch man must have per annum of the gain. 

Note. By the question, so often as A paid 5iS ., C.paid f of 
7£. Ans. A 26£. 13 s. 4 d., B S7£. 6 s. 8 d., C 5G£. 

129. A gentleman divided his fortune among his sons, 
giving A 9^. as often as B 6£.^ and C S£. as often as B 
7iS.; C's dividend was 1537f;iS.; to what did the whole 
estate amount? Am. 11583iJ. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
^ days; what part, of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Am. A 3^ and B^^; A's money $22'50, B's $31*50. 

131. A and B trade in company for one year only ; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year ? Am. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay f , B ^, C i, 
and D J ; what did each pay in this proportion ? 

Am. A 13 8. 4 d., B 10 s., C 6 s. 8 d., and D 6 s. 
v 133. There are 3 horses, bdoti^\Xi^\ft*^^'«i'v^W^'^'^'^\*^^ 
draw a load of plaster from ^o^Vocl \.QN^\aSi&^^^^^ V^ '^^ 
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A and £'9 horses togrether are supposed to do |- <^ t^ 
work, \ „d c>8 ^, B and C's H; they are to be jgjj^ 
proportioiiaUjr ^ what is each one's share of the money IV** 

CA^s $11*60 (=iJ.)' 
iljis. ^B's $.6*75 (=V^.) 

( C's $ > 9^20 (= ^.) 

Proo/, $ 26*46. 

• 134. A person, who was possessed of f of a vessel, sold 
I of his share for 375 iB . ; what was the vessel worth ? 

Am. 1500 je. 

135. A gay fellow soon got the better of f of his for- 
tune ; he then gave 1500 i^ . tor a commission, and fiis profu- 
sion continued till heiiad but 450jS. left, which he found to 
be just f of his money, after he had purchased bis commis- 
sion ; what was his fortune at first? Am. 3780 £. * 

136. A younger brotherreceived 1660iB., which was just T^ 
of his elder brother's fortune, and 5f times \he elder brother's 
fortune was f as much again as the father was worth , pray, 
what was the value of his estate ? Am. 19165iS. 14 s. Sfd. 

137. A gentleman left his son a fortune, ^ of which he 
spent in three months; f of |^ of the remainder lasted liim 
iiine months longer, when he had only 537^ . left ; what 
was the sum bequeathed him by his fcaher ? 

Ans. 2082 iS. 18 s. 2^ d. 

138. A cannon b%ll, at the first discharge, flies- about a 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant? i 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
jvith one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Ans. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was 35 iB. per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

Am. A 104iB. 4 s. 2|^ d., B 75^. 15 s. .9^ d. 

141. Tubes may be 'made of gold, weighing not mor#» 
than at the rate of y^st ^^ * grain per foot ? what would b* 

the weight of such a tube, whidi wowld extend across ti^fc 
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Atlantic from Boston to London, 'estilbating tbe 4ist^ce «t 
.^M&miles ? Ans. 1 lb. 8 oz. 6 pwts. i,^ grs. 

'^^Wfif A military officer drew up his soldiers in rank tind 
'file, having the number in rank and file equal ; on being 
reinforced with three times his lirst number of men, he. 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at first ? * Am, 100 men. 

. 143. Stfpposing a man to stand 80 feet from a steeple, and 
that ^kic reaching from the belfry to the man is just 100 
feet i^ength ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man } See IT 109. 

Ana. to lasty 197 feet, nearly. 

144. Two ships sail from the same port ; one sails directr 
ly east, at the rate of 10 miles an hour, and the other direct-^ 
]y south, at the rate of 7j- miles an hour'; how many miles 

apart will they be at the end of 1 hour?-^ 2 hours? 

■ 24 hours ? 3 days ? Ana. to last^ 900 miles. 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite comers ? 

Ans. 70'71 + rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70'71 rods apart ? and •what is the length 
of each side ? Ans. to last, 50 rods, nearly^ 

147. There is an oblong fieH, 20 rods wide, and the dis- 
tance of the opposite corners is 33^ rods ; what is the length 
of the field ? • its area ? 

Ans. Length, 26f rods; area, 3 acres, 1 rood, 13^ rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 182 = 324 ft = 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet. 

When one side of a square is given, how do you find iU 
areOj or superficial contents ? 

When tlie flrca, or superficial contents, of a square is give]i> 
HOW do 3rt)u find mie sm^ ? 

i 
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150. If an oUong piece of ground be 80 rods long and 
20 rods wide, what is its area? 

Note. KParaUdograittiy or 4)bligdigy 
has its opposite sides equal and par^ 
allele but the adjacent sides i^nequal. 
Thus ABC D is a parallelogram, 
and also E F C D, and it is easy 
« to see, that the ctrntenis of both are 

equal. Ans. 1600 rods, = 10 acres. 

151. What is the length of aai oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Am. 80 rods. 

152. If the area be 10 acres, and the length ^ rods, 
what is the other side ? 

When the length and brendth are given, how do you find 
the area of an oblong, or parallelogram ? « 

When the area and one side are given, how do you find 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the mean or avera>ge width 
of the board ?. . Ans. 14 inches. 
^ When the greatest and least width are given, how do you 
find the mean width ? 

164. How many square feet in a board 16 feet long, 1*8 
feet wide at one end, and 1'3 at the other ? 



1*8 + 1*3 



= 1*65 ; and 1*65 X 16 = 24*8 



Mean width, 
feet, Ans. ^ 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans. 20 feet. 

How do you find the contents of a straight edged board, 
when one end is wider than the other ? 

If the length be in feety and the breadth in feet, in what 
denomination will the product be ? 

If the length be feet^ and the breadth incheSj what parts of 
afoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one corner to the op- 
posite comer, it i/^ill be divided irt5» two equal right-angled 
triangles ; what is the area of ead : ' 

Ans. 400 sqnaa \^M sr 2 aQres, 2 roods> 
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157. What is the area of a triangle, of which the base ia 
30 rods, and the /}e^encftciJar 10 rods ? Ans. 150 rods. 

158. If the area be 150 rods, and the base 3Q rods, what 
IS the perpendicular ? Ans. 10 rods. 

1^9. If the perpendiculat be 10 rods, and the area 150 
rods, what is the base ? ' ■ - * Ans. 30 rods* m 

When the legs (the base and perpendicular) of. a right- 
angled triangle are given, how do you find its area! *w 
» When the area and one of the legs are given, how d.^^ii 
find the oiher leg ? 

Notfi. ilny triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen, by the annexed figure. 

Here ABC is a triangle, di- 
vided into two right-angled trian- 
gles, A d C, and d B C; there- 
fore the whole ftosc, A B, multi- 
plied by one half the perpendietdar 
d C, will give the area of the 
whole. If A B = 60 feet, and 
CJ = 16 feet, what is the area ? Ans. 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note, It is plain, the perpendicular will divide the oppo- 
site side into two equal parts. See IT 109. 

Am. ^Perpendicular, 8*66 + feet ; area, 43*3 -|- feet 

161. What is the solid contents of a cube measuring &* 
feet on each side ? Ans. 216 feet 

When- ow€ side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 
long, 4 inches wide, and 2 inches thick ? — — in 2 bricks ? 
— — in 10 bricks ? AnS' to last, 640 cubic inches. 

163. How many bricks in a cubic foot ? in 40 Cubic 

feet ? in 1000 cubic feet ? Ans. to last, 27000. 

164. How many bricks will it take tobx3ilA.^^N^ '^'^'^'^ 

jn lengthy 12 feet high, and 2 feel VSoiOis.^ Ma- ^'^^?. 

J^. If a wall be 150 bfieka, = \^^ ^'^^'^'^^^'^^^^^^ 
4 bricks, ::=16 inches, in thickaes^^, \vo^ "^"^"^^ J^\ ^ 
i«f one couree? -.— 2co\its^B^ ^^ txsssc®^^ 
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wall be 48 courses, = 8 feet, high, how many bricks will 
build It ? 150 X 4 = 600, and 600 X 48 = 28800, Ans. 
166. The river Po is 1000 feet broad, and 10 feet deep, 
and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile, of water (reckoning 5000 
feet to the mile), into th^ sea? Ans. 26 days, 1 hour. 

' 167. If the country, which supplies the river Po with 
water^be 880 miles long, and 120 broad, and the whole 
lanilmpon the surface of the earth be 62,700,000 square 
n^s, and if tibe quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied ; how many times 
greater than the Po will the whole amount of the rivers be ? 

Ans, 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year, or 365 days? - Ans. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of laud be as 10^ to 5, and the mean^ depth o* 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Am. 1708 years,' 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
« and the weight of mercury be 13^ times greater than of 

water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot? a square mile? and vha,t will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Ans. /2109*375 lbs. weight on a square foot 

52734375000 mile. 

10249980468750000000 ofthe whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
ference? 

Note. It is found by calculation, that the circumference of a 

circle measures^ about 3^ times as much as its dtome/er, or, 

more accurately, in decimals, 344159 times. Ans. 44 feet. 

. 172. If a wheel measure 4 feet across from side to side, 

i5^ir /nan/ feet around it ? Ans. 12^ feet 

173, If the diameter of «k ciicNi\»x i^oiviW)^ \An l^^v^\s^ 

Is its eimuQAfreiiee ? Asw* ASJii^^v 



ll^ fc l ^ .^^m^^ -^... ^a,|.^k^£_^i^iA^.^^_^B|^fei 
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174. What is the diameter of a circle^ whose circnindfe^ 
renceis462 feei? Ans. 147 feet. 

175. If the distance through the centre of the earth, from 
side to side, he 7911 miles, how many miles around it? 

7911 >^ 344169 = 24853 square miles, nearly, Ans. 

176. What IS the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? ^ 

Note, The area of a circle may be found by mxdtiplying 
^ the diameter into j- the circumference. Ans. 38^ square feet 

177. Whit is the area of a circle, whose circumference is 
176 rods? ^^ Ans, 2464 rods. 

178. If a ciirclie iis drawn within a square, containing i 
squire rod, What is the area of that chrcle? 

Note, The diameter of the circle being 1 rod, the circum- 
ference will be 344159. *Ani, *7864 of a square rod, neariy. 

Henee, if we square the diUm^ter of any circle, and multi- 
ply the square by '7854, the prodtict will be the area of the 
circle. 

179. .What is th^ area of a circle whose diameter is 10 
rods ? 10^ X /'3^854 = 78*54. Ans. 78'64 rods. 

180. How many square in(ih^s of leather will cover a 
ball 3^ inches in diameter ? 

Note. The area of a globe or ball is 4 times as much as 
the area of a circle^-of the sa^e diameter, and may be found, 
therefore, by multiplying the whole eircwirferenoe into the 
whole diameter. Ans. 36j. square inches; 

181. Khat is the number of square miles on the surface 
of the e^Ri, supposing its diameter 7911 miles? 

7911 X 54853 z= 196,612,083, Ans. 

182. How many solid inches in a ball 7 inches in dismie- 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

'^ Ans. 179f solid inches. 

183. What is the number of cubic miles in .the earth, 
supposing its diameter as above? ^ 

Ans. 259^Si^^031,435 mileis^.v. 

184. What is the capacity, in cubic inches^ of a hoMow ;; 
globe 20 inches in diameter, and how m^ch wine will it 
contain, 1 gallon being 231 cubic inches ? ^k- 

Ans, 4188*8 -|- cubic inches, and 1848 + gallons'^*! 

185. There is a round log, all the way <si ^\iv^«6R»\ '^safc 
areas of the circular ends o£ it we e^OcL ^ ^bn^«xfc ^^^\ ^ 
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how many nUd feet doea 1 foot in length of this log contain f 2 feet in length! 

— ^ 3 Aet f 10 feet I A solid of this form Is called a Cylinder. 

How do yoo find the wciid content of a cylinder^ when the area of one endj and 
the length are given 9 

186. What Is the adid content of a round stick, 20 feet l<xig and 7 inches through . 
that is. the ends being 7 inches in diameter? / 

I^d the area of one' end, as before taugh^ and muUipIy it by the length. 

Ans. 6^347 -4- cubic feet. 

If yon moltiply eqttare inefiee by inchee in lengthy what parte of a foot will ths 
projrau b&$ ' if square inches by feet in length, what part } 

•187.'Ahadiel measure Is 18'6 inches hi diameter, and 8 inches deep ; how many 
cubic Inches doee it contain ? Ana. 2150'4 +• 

k is plain, #oi4^0M|faaMk that the solid content of all bodies, wluch are of uniform 
bignees throughout, wtlUPiir mav be the form of the ende, is found by mtUtiplying 
Vu area of one end into ita heuhi or length. 

Sdida which decrease gradually fnmi tin base till they come to a point, are gene- 
rally called Pyramida.- if the baiW be a square, it is called a equare pyramid; if a 
triangle, a triang%Uar pyramid; tf a circle, a circular pyramid, or a cone. The 
point at'the top of a pyramid Is called the 'oertex, and a line, drawn from the vertex 
perpendicular to the oaae, is called the perpendicular height of the pyramid. 

The eolid content of any pyramid may be found by multiplying the area of the 
baae by i of the perpendicular height. 

188^ What is the soUd contmt of a pyramid whose baae is 4 feet square, and the 
perpendicular height 9 feet ? 4* X f = 48. * Ana. 48 feet. 

189. There is a conej whose height is 27 feet, and whose baee is 7 feet in diameter ; 
what is its content ? Ana. 346} feet. 

190. There is a cask, whooe head diameter Is 25 Inches, bung diameter 31 inches, 

and whose length is 36 inches ; how many ?ine gallons doea Ft contain 7 how 

many beer gallons ? 

Note. The mean diameter of the cask may be found by adding 2 thirds, or, if the 
ataves be but little curving, 6 tenths, of the ai£fbrence between the head aifd bung 
diameters, to the head diameter. Tlie cask wlU then be reduced to a cylinder. 

Now. if the square of the njpan diameter be multiplied by '7854, (ex. 177,) the pny 
duct will be the area of one end, and that, multiplied by the length. In inches, wQl 
five the solid content. In cubic inches, (ex. 185,) which, divided by 231, (note to 
table, wine meas.) will give the content in wine gallons, and, divided by 282, (note to 
table, beer meas.) will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diamc^ar will be multiplied by 
*7854, ana divided, for wine gallons, by 231. Hence we may contract the operatioa 
by only multiplying their quotient (y^ = '0034;) that is, hy '0034, (or by 34^' 
pointing off 4 figures from the product for decimals.) For the same reason we may, 
for beer gaUons, multiply by ( ^^ = *0028, nearly, y '0028, &c. 

Hence this concise Rulx, /br gauging or meaauring eaaka,~~MultipifKt aquare 
ffthe mean diameter by the Umgth ; multiply this product by Mfor tSme, or by 
S» for beer, and, pointing off four deeimala, the product toUl be the content in 
gaUona and deciinala of a gallon. 

In the above example, the bung diameter, 31 in?— 25 in. the head diameter = 6 
hL difference, and f orG =4 inches ; 25 in. 4* 4 in. = 29 in. mean diameter. 
Then, 29* = 841, and 841 X 36 in. = 30276. 

Thftn J 30276 X 24 = 1029384. Ana. 102'9384 wine gBllon& 

inen, ^ 30375 x 28 = 847728. Ana. 84'7728 beer gidlone. 

191. How many wine gallons !n a cask whose bung diameter is 36 inches, head 
diameter 27 inches, and length 45 inches ? Ana. 166'617. 

192. There is a lever 10 feet long, and the fulcrum, or prop, on wluch it turns, is 
3 feet tmm one end ; how many pounds weight at the end 2 leet from the prop, will 
he balanced by a power of 42 pounds at the other end, 8 feet from the prop 7 

; Note. In turning around the y^rop, the end of the lever 8 feet from the prop will 
^denUy pass over a apace of 8 inches, while the end 2 feet from the prop passes 
over appoee of 2 inches. Now, it is a fundamental principle in meclianics, that the 
usight and power will exactly balance each other, when they are inverady as the 
apacea they pass over. Hence, in this example, 2 jwunds. 8 feet from the prop, wlH 
balance 8 poimds 2 feet from the prop ; therefore, if we divide the diatance of the 
rowia^/rvmJhe prop by the diatance of the yrviQtnfrom the prop^ the quotient 
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toill altoajM erpreai the ratio of the wbioht to the power; f- = 4, that la, tha 

veight wiU be 4^ times as much as the power. 42 X 4 ==: 168. Ant. 168 pounds. 

193. Sapposmg the lever as above, what power would it require to. raise 1000 

pounds? il«».,JLJ^fcr 250 pounds. 

,. 194. If the weight to be raised be 8 times as much as the power to be applied, and 
the distance of the weight from the prop be 4 feet, how far from the prop must iba 
power be applied ? Ane. 20 feet 

195. If the greater distance be 40 feet, and the less i of a foot, and the power 175 
pounds, what Is the toe^Af ? Ane. 14000 pounds. 

196. Two man carry a kettle, weighmg 200 pounds ; the ketU» is suspended on a 
pole, the bale bein^ 2 feet 6 inches from the hands of one, • aiid - 3 feet 4 inches 
froin the hahdd of the' other ; how many pounds does each bear } 9 

" Amm S114t pounds. 

. ^^' I 855 pounds. 

197. There is a wiiidlass, the wheel of which \a 60 inches in diameter, and the axis, 
around which the rope coils, )!» 6 inches m diameter ; how many pounds on the axis 
will be balanced by- 240 pounds at tlie wheel ? 

Note, The spaces passed orer are eridently as the diameters^ or the eirctmifer' 

afices; therefore, ^ ca 10, ratio. Ana. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what must be the diameter of the 
axle, that the ratio of tlui weight to the power may be 10 to 1 ? Ans. 6 inches. 

Ifote. This calculation is on the supposition, Uiat there Is no/nc^ton, for which it 
is usual to add i to the power which is to work the macliine. 

199. .There is a screw, whose threads «te 1 inch asunder, which is tomed by a la^ 
rer 6 feet, ^ 60 inches, long ; what is the ratio of the weight to the power 1 

Note. The power lulled at the end of the lever will describe the circumference 
of a circle 60 X 2 s= 120 inches in diameter, while the weight is raised 1 inch ; ttters* 
fore, the rcaio will be feund 6y dividing the circumference of a eirele, whoik dia- 
meter is twice the 'length of the lever, by the diatanee between the threads of the 
screw. vrrw 

120 X 3i^ = 377^ circumfiBrence, and ~L s= 377^, ratio, Ans. 

200. There is a screw, whose threads are i of an inch asunder ; if it bc turned by a 
«rer lO ftet lopg, what weight will be Balanced by 120 pounds power ? , 

Ans. 362057f poinds. 

201. There is a machine, in which the power moves over 10 feet^ while the weight 
is raised 1 inch ; what is the power of that machine, that is, what is the ratio of the 
toeightiolhepotDerf Ans. 120. 

202. , A man put 20 apples Into a wine gallon measure, which was afterwards filled 
by pouiifg in 1 quart of water ; required tlie contents of the apples in cubic inches. . 

Ans. 173i; inches. 

903. A rough stone was put Into a vessel, whose capacity was 14 wine lyaarts. 
which was afterwards filled with 2^ quazts of water; what was the cubic content of 
thestonef 4ns. 664i mches. 
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NOTES. m 

No.L 

OMfOSan, Sept. 17, 1802. ^ 
For value received, I promise to pat to Olxvbr Bountxpoi* or order, sixty-thiee 
floIlaiB fifly-fimr cciia, on demand, with interest after three ouDths. 
, iltfesf, TniOTHT Testimony. Villujc Trttstt. 

No.n. 

Pt/iprf, Sept. 17, 1802. 

For value received, I pittnist to pay to 0. R., or bearer »- ■ ■ dfflnr s cents 

three months Anr dato. - Fstbr Pimcil. 



S6B FORMS OF BONDS. 

No. ni. 

By two Persona. 

Arian, 8^t. 17, 1802. 
Fbr Talu* xyiodlTed, we, jointly and severallf , promise to pay to C. D., or orde^ 
■ I dollara q^nts, on demand, with interest Aldbn Faithful. 

r ^AtU^i Ck)MBTA2fCB AOLBT. JaHAB FaIBFACB. 

OBSERVATIONS. 

1. No note If negotiable unless tlie words " or order,** otherwise " or bearer,** b« 
inserted in iL 

a. If the note be written to pay him " or order,** (No. I.) then Oliver BounUful 
may endom this note, that fa, write his name on tiie backside, and sell it to A, 
B, C, or wtiom he pleases. Then A, who buys the note, calls on William Trusty for 
pavment, and if he neglects, or is unable to pay, A may recover it of the endorser. 

3. If a nbte be written to pay him " or hearer,** (No. 11.) then any person' who 
]^<dds the note may sue and recover the same of Peter Pencil. 

4. Hie rate of interest, established by law, being eix per cent, per annum, it be- 
comes unnecessary, in wrhing notes, to mention the rate of interest; it is sufficient to 
write them for the payment pf such a sum, wUh interest, for it will be understood legal 
interest, which fa six per cent 

6. All notes are either pa;^able on demand, or at the expiration of a certednterm of 
time agreed upon by the parties, and mentioned in the note« as tturee months, a year, &c. 

6. If a bona or note mention no time of payment, it fa always on demand, wheUier 
the words " on demand" be expressed or not. ' 

7. All notes, payable at a certain time, are on interest as soon' as they become due, 
though in such notes there be no mention made of interest. < 

This rule is founded on the principle, that ever;ir man ou^ht to receive hfa money 
when due, and that the non-payment of it at that time is an mjury to him. The law, 
therefore, to do him justice, allows him interest from the time tiie money becomes 
due, as a compensation for the injury. 

8. Upon the same principle, a note, payable on demand, without any mention made 
of interest, fa on interest alter a demand' of payment, fof upon demand such notes 
immediately become due. 

9. If 1^ note be given for a specific article, as rye, payaUje in one, two, or three 
montlM, or in any certain time, and the signer of such note suffers the time to elapse 
without delivering such article, the holder of the note Will not be obliged to take tho 
arUdo afterwards, but may demand and recover the value of it in money. 



BOJS^DS. 

A Bond, ioith a Condition, from one to another. 

Enow all men by thea^ presente, that I, C. D., of, &c., in the countv of, kc., am held 
and firmly bound to E. F., of^ kc, in two hundred dollars, to be paid to the said E. F., 
or to hfa certain attorney, hfa executors, adminfatrators, or assigns, to which payment^ 
well and truly to be made, I bind myself, my heirs, executors and administrators, 

firmly by these presente. Sealed with my seal. Dated the eleventh day of ^, 

in the year of our Lord one thousand eight hundred and two. 

TTie Condition of thfa obligation fa such, tliat, if the above-bound C. D., hfa heirs, 
executors, orfuiministrators, do and shall well and truly pay, or cause to be paid, 
unto the above-named E. F., hfa executors, admin fatrators, or assigns, the full sum 
of two hundred dollars, witA legal interest for the same, on or before the eleventh day 

of next epsuing the date hereof,— then thfa obligation to be void, or otherwise 

to remain in full force and virtue. 

Signed, aw. 

A Condition of a Counter Bond, or Bond of Indemnity, where one maft becomea 

bound for another. 

The condition of thfa obligation is such, that wherras the above*named A. B., at the 
special instence and request, and for the only proper debt of the above-bound C. D., 
together with the said C. D., fa, and by one bona or obligation bearing equal date with 
the obligation above-written, held and firmly bound unto £. F., of, &c., in tlie penal 

mat of ^ doilara, conditioned for the payment of the sum of, A;c., with legal into- 

ituc /txt th9 UOnb, dn th^ •■ ■■ day of «— aasle&auiagUie datoof thft mM in part 



FORMS OF RECEIPTS, &C. 

rocited obligation, as in and by the said in part recited bond, with the coi 
underwritten, may more fully appear.; — if, therefore, the said C. D., hie 
tors, or administrators, do and shall well and truly pay, or causa to be p 
said £. F., his executors, administrators^r assigns, the said sum of, 9u 

interest of the same, on the said day of, £c., next ensuing the dat 

in part recited obligation, according to the true intent and meaning, and 
charge and saUsfaction of the said in part recited obligation,— then, «c.— ol 

Note, The principal difference between a note and a bond is, that th 
Instrument of more solemnity, being given under seal. Also, a note may 
by a special agreement, different from the note, whereas, in case of a boci 
agreement can in the least control wtiat appears to have been the int 
parties, aa expressed by Uie words in tlie condition of the bond. 



RECEIPTS. 

SitgricTes, Sepi 
Received from Mr. Dubangb Adlbt ten dollars m full of all accounts 

Obvand C( 

Sitgrieves, Sepi 
Beeeived of Mr. Obvakd Constanob five dollars in Ml of all account 

DlTBAN 



Receipt /or Money received on a Note. 

Sitgrieves, Sepi 
ReceiteiS of Mr. Simpson Eastlt (by the hand of Titus Trustt) si 
Cwenty-fivb cents, which is endorsed on his note of June 3, 1802. 

Pbtbb ( 



A Receipt for Moniy received on Account. 

' Sitgrieves, Sep 
BeceivedofMr.OBAKDLAKDiKB fifty dollars on account. . i 

Eldboi 



Receipt for Money received for another Person. 

Sajem^ugw 
Recdved from P. G. one hundred dollars for account of J. B. 

El 



Receipt for Interest due on a Note, 

^Amherst, Ji 

Received of I. S. thirty dollarfi, in full of one year's interest of 1 000, < 

the — — day of — -— last, on note from the'said I. S. Soloi 



^Jleceipt for Money paid btfort it becomes due. 

Hillsborough, M 
Received of T. Z. ninety dollars, advanced in full for one year's rent 
leased to the said T. Z., ending the first day of April next, 1828. 

HONBBI 



Nott. There is a distinction between receipts giTen In full of all 
others in full of all demands. The former cut off accounts only ; the 
not only accounts, but all obligations and right of action. 



ORDERS. 

Archdale, Sei 

Mr. Stsphbh Borobbs. For value reoeiyed, pay to luU^ox Qit^« 

•Bid piflct tin sanM to ray account. ^kav&^ 



960 



ttnrty.ypPPTWfS. 



Pittaburgh, tSepl. 9, IBSl. 
Mir. Iamss RcmiferroK. Please to delirer to Mr. L. D. such goodA as he may caB 
toe, not exceeding tlie sum of twenty-fire dollars, and place the same to the accoont 
of your humble eenant, Nicholia BsubjbUB. 



ttodx- 



-r- 



It ki n«ce«ary that erery man ehould hare eorae reguliur, unilbrra method of kaejh 
faig his acGOontfl. what /thie method shall be, the law does not preseribe ; hutj m 
cases of dispute, it requires that the boolc, or tnat4»i which the charges were on^' 
naUy made, be produced in open conn, When he mi he required to answer to U» 
following questions : — 

/« this your book, and the method in tohich you keep your accounts t 

Did you make the charges^ now in diopute, at the t^me tofien they purport to 
have been made f 

Art they juot and true7 

Have you received pay for them, or any partwif ao, how much t 

An answer in the amrmative, under ocun, to the above questions, (the last only 
excepted,) is all that is required to substantiate l^is clahn. 

For &rmers and mechanics, whose entries are few, and' generally made at the closo 
of the day, the following method will be found both convenient and easy. It consists 
in having (me single boolc, entering the name of the person, with whom an account 
is to be opened, at the top of the 10 hand page, Dr., and at the top of the right hiuid 
page, Cr.f as follows :— 



Dr. JaTnesJjUuihnight. 



-T-r" 



1827. 
Jan. 5. 

May 16. 

July 23. 



To 5 cords of Wood, at 
•m 

To hne Day's Work, self 
and oxen, 

To 4 bushels of Bye, at 75 
ctB. delivered by your or 
der to ^ D; « 



c. 
75 
50 

00 



13126 



James Macknigkt. Gr. 



1827. 
April 8. 
May 10. 
Sept. 12. 



By one Plough, .... 
By repairing Cart Wheels, 
By Cash to Balance, . . 



1 



sao 



c. 

25 

50 



13 25 



But in a more extensive business, requiring charges to be made at the moment, and 
' every hour of the day, a diferent method will be necessary, called 

BOOK-KEEPIT^G BY SINGLE ENTRY. 

This method will require two books ; first,- 

THE DAY-BOOK. ** 

The form of this book is usually long and narrow. It is ruled with tin cotomarii ob 
the right hand, for dollars and cents, and with a marginal line on the left. 

It is often practised, and ever recommended, that the person, whose the bode is. 
enter, in the beginning of it, an InvenUny of all hia property and debts, ^is will 
involve his name and place of re^dence,^^ich being once written in the beginning 
of the book, ne^d not be repeated in any dwer part of it. Th<i book \b now ready for 
receiving his accounts. 

T\6b date is entered on the middfis' of the pase, or in legible characters in tiie left 

margin, once only for each day, afiid under itaU the transactions by way of trade inth 

dtflerent individnals, on that day, embracihg any spiecial agreements or conditions 

made at the time. The person who receives any thing from me is Debtor, or Dt., ^ 

■ and the person from whom I receive any thing is Creditor j or Cr.. and his name is 

wriltMSii^BoaiyXe^ in qne line across the page. In^a second line, beneath the 

name, if Dr. I write To, and name the &il\c\e) qyaxavV} and price i if Cr. I Kririta 

^y, naming the article, &c as btfofa. , ^ 



BOOK-KEEFjQ^G. 
EXAMPLE OF A DAY BOOK. 



Speinovillb, Jdlt 8, 1S35. 



An Inventory of my Property aiul Debts, taken this day by me, 
Peter Careful, of Springville, viz. 

Real EsUte estimated at , •I200'00 

Furniture. 450'00 

Mercliandifle, 1600'00 

Simeon Tnak owes me, to balance hfa account, 13*50 



I owe Charles Duff by note, . . . : 350<00 

" Henry Price^on account, , . ', 50*00 



My net property, 



^M^l. 



3263 



400 



2863 



ctg. 



50 
00 



"We will suppose that Simeon Trask, whose name appears in the luvoice, now 
calls ; he wishes to settle his account and open a new one ; but he cannot pay the 
balance now, and he wants more goods. Let the debt in the old iiccount be $31*50 ; 
the credit, tld'OO; balance of debt, •13'50; the thing he proposes is done as fol* 
lows : — ^I enter this balance on the credit side, and say, By balance transferred to 
new account, $13'50. The Dr. and Cr. sides now exactly balance, and the old ac* 
*auint is settled. I now open a new account with him in my new boolt, page 2d, and 
tirote charge him with this balance. 




i 

V 

X 
X 

X 
X 

X 
X 



/ttJy9, 1835. 

Simeon Traskj ' Dr. 

To , balance of fonuer account, : $13'50 

?' 14 yds. Sheeting, at 14 cts i .-.2<52 

" 1 bushel Salt, •. . 85 



Wn. Wehby Jr. of Peckersfield,* .... Dr^ 
To )£ lbs. Coffee, tit 15 cts. to be paid in good butter, to be 
delivered to-morrpw, at 16 cts 



Moses Thrifty . . . . . 
By 3156 lbs. of Hay, at 913 per ton, 



Cr, 



Henry FricCy^ ..;... Cr. 

By balance of former account, . 1 . 



Wm, Webbt " . . Cr. 

By 15 lbs. Butter, at 16 cts. ' 



Moses Thriftyj . : , Dr. 

To 1 barrelPlour, #7*60 

" 2 yds. Roadcloth, 9'00 

" Cash for balance of his account 4'01 



Simeon Traskj 



Cr, 



ByjOrderonRufusTubb .....'...... .^lO'OO 

'' his Note for balance of his account, *. . 6'87 



Henry Price, Dr. 

To Cash in full for balance of former account, 



16 

2 

ao 

60 



cts. 
BIT 

40 
61 
00 
40 



SO 



16 



61 



87 



60| 00 



* Pl«e« of nddenee ihoald be named when not that where the book ii kqpu 
t See loToice ; the old account settled by opening a new one. • 



./ 



262 BOOK-KEEPING. /> -^ u/ 'y^ - 

The fcregoioff ta a specimen of the Day-Book, running on for two days, and of thr 
lanner of elaeuig ana opening accounts. The second book is called 



TH£ I.E6ER. 



In the Leger the dispened accounts of each iMrson in the Da^-Book are Collected 
Ipgether ; the Dra. and Cr». are separated and placed on opposite pages, or en oppo- 
■te sides of the same page, tiie name of the person being written' in large charactersy 
top of the page, Cr. on the right hsnd and i)r. on the teft The diffeiebcifi between 
the Dr. and Cr. sides is called the baiance. 

The Leger is ruled with two columns on the right hand side, for doHars and Cents; 
also with two columns on the left, one for the date of the account, and iba other for 
insertmg the page of the IHiy-Book on which the account was first entered. 

The transferring of an account 'from the Day*Book to the Leger, as now described. 



ll^ieallbd potting, and a mark in thejMarein of the Day-Book CX or |]) agabst th9 
a^abUBt so transferred, is c^led the. PM Mark. ' 

Wh'ero a person's business is soextensive as to require a succession of these books^ 
it is usual to madijyMK&rst Day-Book and the first Leger with tha letter A, and suc- 
ceeding books tnprc, ^. 

Note. The Le^fipould liave.an Index, in which tlie names of person^ in account 
should be arranged wklr their initialsi with the number of the page of the Leger oa 
which the account is posiid. 

EXAMPLE OF A LEGER, 

IN WHICH THB FORBOOINO AGCODNTS ARB P0BTBI>» 



•Age 1. Dr, 

T1 

9. |2|To Sundries,* . . . .<^116|87 



Simeon Trask. 



Cr, 



tliefsr 



July 



I 1835. 

I July 10. {2 {By Order^ &c. 



F&ge2. Dr. Wm. Webb, Jr. fTeckers&eld. Cr. 



1835 
July 



rrr 



1835. I I 
TokCoffee, . . « . . tj 2i40||July 10. |2|By Butter, 



.14 



49 



Page 3. Vr, 



•Moses Thrifty. 



Cr, 



1835. I 
July 10. i« 



ToSun^eSj .... 9 



1835. 
20|5l||JuIy 9. 



2 



By Hay, 



2051 



Page 4. pr. 



Henry JPnce. 



Cr. 



1835. 
July 10. 2 To Cash, ...'...• 



.11. 



1835. 
50|00|iJuly 9. 



By Balance df Accoubt, $ 



5000 



QUECTIONS. 

1. What are ^lese marks, X, ||, &c. in the margin of the Bay-Bdok, and what ia 
their use 1 2. To what do the figures 2, 2, &c. in those narrow columns in the Leger, 
refbr f '3. Is it intended that names in the Leger should be crowded together into ona 
page as is here presented, or Is one page in the Leger to be assigned to each name ? 

* Whsre (hen an Mvsral article* in oae charge, Initead of ipeci(yin^ erery article, asin the Daj- 
Book. it ia nmal to aay. To Sundru*. This is to save apace iii the Leger, and time in poating, a* or 
nfernng to tha Day-Boole every item osh tie theta libovb. Some may cho«ae to poat every article, aa 

U Show iv«>7 item oa.^ Li^cr. 



c/*'': / 



SCHOOL BOOKS 

IN HIGH BEPVTE, 

Puft/t'sAed 6y JOHN PRENTISSi Kssmi. N. H,. iimi inay b» bad at moH of the 
Soohtores in New England.-^ Also, waoleacue and r^ail, o/* N. ft J. Whitjd, 



B. ft L. Co^iNp, RoBUfSON, P&ATV ft Co., and Davis Fblt, Neut York; 
BBsitVBR, Thoha$ ft Co.. and Gbiqo ft Euotv, Philadelphia ; CuBHUfa ft 
Sons, Btiitimore; Ouvbr Stbblb, Albany: Wm. S. Pabkbe, Troy; Gabdnbr 
Tbact^ Utiea; and Cobbt ft WBBaxBS, t)%ncinnaii. 



Adams' IVew Arithmetic^ 

In WUch th!» principles of operating by numbera aca analjrticaUy explained %sd syn- 
thetically applied ; thus comhizung the adTWtages toiw Mri?od lioth from the indue- 
thre and synthetic mode of instructing. ^ ^ 

^^g^Perha/j^ na work of the kind ever met ao kind a reeepti&n, and eo rapid 
o eaUf aa this Arithmetic. Of the many high reeommend(Uion»f only a jevo 
can be inserted here, . ' 

We have introduced " Adams' New Arithmetic" into our Gjrmnasium, as wb bb* 

IIBVB IT SVPBBIOB TO AXHT OTHBB WITS WHICH WS AKB AOdVAIirFBD. 

& E. ft H. E. DWIGHT. 
New £bven Gymnasium, Jan. 16, 1829. 

The following noti4o has been pditely furnished by Professor Olmsted, of Yale Cbi> 

leee. New Haven. 
Mr. A. H. Maltbt : Dear Sir, — Being requested to express my opinion of " Adams' 
New Arithmetic," I /have the pleasure, to say that I consider it among the best of our ' 
elementary treatises ; and can cheerfully recommend it to the, teaclieni of oiur prepa- 
ratory and village Schools. 

Respectfiilly, yourSi DENISON OLIMCSTFED. 

Mr. Stowell. of the New Haven Lancaatrism School, says :— "The explaa^ionsare 
very dear and full, and the ' stippleroent' annexed to each rule will answer, the pur- 
poses of a rsview, and serve to fix in the memory the princifdes." 

A writer in the Farmer's Museum says : " We hail the appearance of this work 
with unminded satisfaction." — "Thb wobx is bbally an .^ithmbtio, analytical- 
ly explained and synthetically applied. "—"We hope the attentidn of all will be 
turned to a bpok so much needed, and one promising so much advantage to the rising 
goieration." 

From the Author of the Literary and Sdentifie data Book, 

" Dublin, N. H., Dec. 6, 1827. 
*' Dear Sr,—! have examfaied, with great satisfoction. Dr. Adams' New Arithmetic. 
His analytical explanations are brief and clear. His arrangement of the subjects is«.^ 
well suited to the purposes of instruction, and the useful practical examples with S. 
which the work abounds must confer upon it a high value.'' v 

Adame* New Arithmetic. --Of the high value of this elementary treatise, we have, 
every year, additicmal evidence, which goes to confirm thd testimony of the Messrs. 
Dwight, of New Haven, who, in* 1829, soon after it was published, introduced it into 
their Gymnasium, believing it " eitperior to any other with which they were ac- 

auainted." Candidates for admiissfon at Dartmouth College are required to have a 
tiorough knowledge of Uiis work. It tias been published in the Canadas, after being 
adaptea to the HaUfkx currency ; and we have now before us an account of the new 
Institutions founded in Greece, \iy the Rev. Jonas King, the " Gymnasium," and the 
" Elementary School," with a Ijst of .the books used. In the " Second Session" of 
the Freshmen Classy "Adams' [New] Arithmetic" is studied, and hi the "First Ses- 
sion" of the Sophomore Class, we find, "Adams' [New] Arithmetic finished."-^ 
N H, Senti^. 

" That excellent work, Adabkb' Nbw Abitbvbtxc, has been published in the Ca- , 
nadas, and lately introduced into the Missionary Scliools in Greece. The work de- 
ssrves it It is a standard one of its class, and in. our opinion ispreferable to Col- 
bum's or Smith's ; the best portion of the latter, iadsfid, apptan to be bortQV«d.€s^8«k 
Maam*"-^Glar^fnont Baght Slept. U, 1895. ^ . 



■ I 



"Adams' New Arithmetic i«, we believe, more generally need in the United Statet 
than any other, and the teacliers in this vicinity give It a decided preference."— 
BelloiM Falla'Journal, 1835. 

CC^-The author hae exposed in a pamphlet the plagiarisms of Roswell C. Smith, 
who had obtained recommendaiioos in favor of " Smith's Arithmetic" from gentlemen 
who must have been wholly ignorant of the charges which havd since been subK 
stsaitiated. 

'i]3^The School Commiaatonera of Vermopt, appointed by the Le^slatare, at ofnca 
rkcMunehded Adams' New Arithmetic to be usea in all the schods m that State. 



Hale's (Premium) History of 11. States, 

To this History was awarded, by the American Academy of Languages and BeUes- 
lettres, a premium of #400 and a gold medal. It hds been &vorably noticed in seve- 
ral literary puUicatiOtas in the United S^tes,— been republished in England^ in aa 
elegant octavov.and Eop^h Reviewers have spoken warmly in its praise. It is now 
introduced ver^xtensively in our common schools. In 1^, the sales amounted to 
about ^,000 copies, and the sale since has been constantly increasing. The L<»xdoa 
Monthly Repository says of it : 

" The story is neatly told ; the style is simple and perspicuous : there is. no veiy 
predominant prejudice ; "hames are not set above things ; the love of liberty is temper- 
ed by a regard to law and social order ; patriotism is a filial sentiment towards tha 
writer's own country ; and his reverence for virtue is seen in every jpage.'* 

♦*, Published also by N. *& J. White, New- York ; H. &, E. Phinuey, Cooperstown, 

N. X . ; Uriah l{unt, Philadelphia, and Morgan & Sanxay, Cmcinnau. 

* 

JUVENIIiE liESSONSy or the Child's First Readins Book, 
oy J. K. Smith. — ^This little work, which costs but 9d. at retail, is peculiarly calcu- 
lated to interest and instruct very small children, beginning to read without spelling. 
The lessons consist mostly of short and easy words and sentences. Many of the^ 
lessons are from the. pen of the gifted Mrs. Child, and taken from that popular wotlc* 
the Juvenile MLacellany. 

EASY LESSONS, in Reading, (2d Book,) for the use of Young 
Classes in Common Schools, by Rev. Joshua Leavitt, Editor of the New York Evan- 

felist. This popular work is now very extensively used in New England and New 
Tork. In is an "intermediate book" which was much' needed.' It is highly recom- 
mended by Rev. Dr. Willard, author of a series of popular school books, by Prof. 
Goodrich of New Haven, Prof. Estabrook of Amherst College, Rev. John Woods 
of Newport, Rev. E. D. Andrews and Asa Keyes, Esq. of Putney, Yt.— Retail price 
17cts. J . 

SEQUEL TO EASir AND POPULAR LESSONS ; (3d 

Book ;) a Selection of Reading Lessons for Common Schools, designed to be used alter 
Easy Lessons in Reading, American Popular Lessons, Boston Reading Lessons, and 
other works of a similar rank. " The first books we read can never be forgotten, nor 
the morals they inculcate be eradicated." — Motor. By Rev. L. W. Leonard, au- 
^ ' thor of the Literary and Scientific Class Book, and North American Spelling Book. 
;. . The selections are pure, highly interesting, and such generally as are not to be found 
f"^' in other reading books. The work is just the thing for advanced classes in com- 
mon schools, and as such is approved by seveiU eminent Ministers of the Gospel and 
' ' Instructers. — Price only 25 cts. retail, 216 pages. 

The LITERARY and SCIENTIFIC CLASS BOOK^-by 

Rev. Levi W. Lbonard— embracing the leading facts and principles of Science, il- 
i lustrated by handsome engifavin^, with words explained at the heaxls of the chapters, 

and questions annexed for exanunation ; designed as exercises for the reading and 
study of the higher classbs in common schools — in fact, to raiM the standard^ of 
common school educatioik Few books from the American press have received 
higher or more deserved recommendaUons, from the first literary characters. We 
need only mention the following— The United States Literary Gazette, the American 
Journal of Education, Prof Hale, now of Dartmouth College, Dr. Adams, author of 
the New Arithmetic, &c., the late Prof. Carter, author of Letters from Europe, &c., 
H. Ch Spaflhrd, author of the New York Gazetteer, and several emiAeht Mioisten o- 
tt0 GctpeL'-'Fun bmandf 3S^ pa<M— teuSV pilM CSt^ oa. 
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